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MOSICHUTEJIbHAS 3AITUCKA

[Iporpamma no ¢u3uKe Ha ypoBHE CpeaHero odIiero oopa3oBanus pa3paboTaHa Ha OCHOBE IOJIOKEHUIT U TpeOo-
BaHUH K pe3yJbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBarenbHOW nporpammsl, npenacrasieHHbx B PI'OC COO, a taxxe ¢
yuéroM QenepanbHOi paboueil nporpaMMel BociTanus n KoHuenumu npenoxaBanust yueOHoro npeaMera «duznkay B
oOpazoBarenbHbIX opranuzanusx Poccuiickoit @enepanny, peann3yomux 0CHOBHbIE 00pa3oBaTeIbHbIE IPOrPaMMBI.

[Iporpamma o ¢usuke ompenenser o0sA3aTeNbHOE IPEIMETHOE CO/IEPKAHUE, YCTAHABIMBACT PEKOMEHAYEMYIO
MIOCJIEI0BATENILHOCTD M3Y4YEHHS TEM M Pa3[eioB YIeOHOTO MpeaMeTa ¢ YIETOM MEXIPEAMETHBIX U BHYTPHIIPEAMETHBIX
CBsI3€H, JTOTHKH Y4eOHOTO Iporiecca, BO3pacTHBIX 0coOeHHOCTeH oOydaromuxcs. [Iporpamma no ¢usuke maét mpeacras-
JICHHUE O IENAX, COAepKaHuH, O0IIel cTpaTerni 00y4deHHs, BOCIIUTAHHUA M Pa3BUTH OOYJAIOIIUXCSl CPEACTBAMHU YIeOHO-
ro npeamera «Pu3uKa» Ha yriryOlnEHHOM ypOBHE.

Wzyuenne kypca Gpu3MKH yriryONEHHOTO ypOBHS MO3BOJISIET PEAM30BaTh 33aAa4M IMPO(EeCcCCHOHATbHON OpHEHTa-
LM, HAIIPaBJICHO Ha CO3JIaHME YCIJIOBHUI ISl IPOSIBIICHHSI CBOMX MHTEJUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH Kax-
JBIM 00y4aroIuMCs, KOTOpble HEOOXOAUMBI ISl IPOJIOIDKEHUST 00pa30BaHus B OpraHM3alusIx NpodeccnoHaabHoro oopa-
30BaHUs 110 PA3IMYHBIM (PU3UKO-TEXHHYECKUM U MHXEHEPHBIM CHEIUAIbHOCTSIM.

B nporpamme no ¢usnke onpenensoTes IIaHUpyeMble pe3yIbTaThl OCBOSHHUS Kypca (pU3MKK Ha YPOBHE CpeliHe-
ro obmero o0pa3oBaHUs: JHMYHOCTHBIE, MeTalpeIMeTHbIC, IpeAMeTHble (Ha yriyonéHHoMm yposHe). Haywno-
METO/I0JIOTUYECKON OCHOBOH ISl pa3pabOTKH TPpeOOBAaHUH K JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM pPe3ylibTa-
TaM O0O0YYalOIINXCs, OCBOMBIIHNX MPOTpamMMy IO (H3HKEe Ha ypOBHE cpemHero obmiero oOpa3oBaHUS Ha YTiTyOIEHHOM
YPOBHE, SIBISETCSA CHCTEMHO-/IESTEIbHOCTHBIA TOAXO.

[Iporpamma no ¢u3nKe BKIOYACT:

IUTAaHUPYEMBIE PE3YNbTaThl OCBOCHMS Kypca (HM3MKH Ha yIIIyOIEHHOM ypOBHE, B TOM HUHCIIC MPEAMETHBIE pe-
3yJIBTATHI 110 TO1aM 00y4eHNS;

cojieprkanne yaeOHoro npeaMera « Pusuka» 1mo rogam o0ydIeHus.

[Tporpamma o ¢u3nke UMeeT NPUMEPHBIN XapaKTep U MOXKET ObITh MCIOJIb30BaHA YUUTEISAMH (QU3UKU ISl CO-
CTaBJICHHUSI CBOMX pab0oYUX IIPOrpamMM.

[Mporpamma mo ¢u3MKe HE CKOBBHIBAET TBOPUYECKYIO MHUIMATHBY yYHUTENEH U MpPEI0CTaBIseT BOZMOXKHOCTH IS
peanM3anyy pa3IniHbIX METOJUYECKUX TIOAXO00B K MPENnojaBaHuio (GU3UKK Ha YriyOJEHHOM YpOBHE IIPU YCIOBUH CO-
XpaHeHHs 00s13aTeNIbHOM YacTH cofiepKaHus Kypca.

®duznka Kak Hayka 0 HauOoJsiee OOIIUX 3aKOHAX MPUPOJIbI, BBICTYIAs B Ka4eCTBE Y4eOHOrO IpeaMeTa B IIKOJIe,
BHOCHT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHHH 00 okpy»karomieM mupe. LIIkomsHbIH Kype Gu3NKN — cncTeMoo0pasyro-
WA 1711 €CTECTBEHHO-HAYYHBIX yYEOHBIX NMPEIMETOB, MOCKOJBKY (PM3NUECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLECCOB U
SIBIICHU, M3y9aeMBIX XMMHEH, Oroorueii, pusndeckoit reorpadueii nu actpoHOMuei. Vcmons3oBanne 1 aKTUBHOE TIPH-
MeHeHHE (M3MIECKNX 3HAHUH ONpENeIniIo XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe 3Hepre-
THKH, TPAHCIIOPTA, OCBOCHMS KOCMOCA, MOJTYYCHHS HOBBIX MATEpPHAIOB C 33aJaHHBIMU CBOWCTBaMH. M3ydeHwe Qusnku
BHOCHUT OCHOBHOW BKJIaJ] B (JOPMHUPOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa o0ydatorierocs, B GOpMUpOBaHUE yMe-
HU TPUMEHSTh Hay4YHbIH METOJI TO3HAHHS NP BHIMOIHEHUH UMU Y4€OHBIX UCCIICIOBAaHHN.

B ocHOBy Kypca (u3uKHN Ha ypOBHE CpelHEero o0Iero oOpa3oBaHus MONOKEH pAl UIeH, KOTOpble MOXHO pac-
CMaTpHUBaTh KaK MPUHIHUIEI €70 IOCTPOCHUS.

Mnest nenocrHocTu. B coOTBETCTBUU C HEU KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COAEPKUT MaTepUai
13 BCEX Pa3/eNoB (PU3MKH, BKIFOYAET KaK BOIPOCH! KIACCHUECKOM, TAK U COBPEMEHHON (QU3UKH.

Hpnest renepanu3anuu. B cooTBeTcTBHU ¢ Hell Marepuan Kypca (GU3MKH 0ObeANHEH BOKPYT (PU3HMUECKHX Teo-
puii. Benymum B Kypce siBisieTcst popMHUpOBaHHE TPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTE€pHH, BEIIECTBE H TIOJIE.

Hnest rymannrtapuzanuu. E€ peanmzanus npemnonaraet NCoiib30BaHIe T'YMaHUTAPHOTO NMOTECHIMANA QHU3HIe-
CKOW HAayKH, OCMBICIICHHE CBSI3H Pa3BUTHsI (PU3NKH C Pa3BUTHEM OOIIECTBA, & TAKXKE C MHPOBO33PEHUECKUMH, HPABCTBEH-
HBIMH ¥ 9KOJIOTHYECKUMH TTPOOIeMaMH.

Hnest npukaagHoii HanpaBiaenHocTH. Kype ¢usuky yriryOnéHHOro ypoBHS IpeanoiaraeT 3HakOMCTBO C IIH-
POKHM KPYrOM TEXHHUYECKHX M TEXHOJOTMYECKHX NMPIJIOKEHUH M3YYeHHBIX TEOpHH M 3ak0HOB. [Ipu 3TOM paccmarpuBa-
IOTCS] Ha YPOBHE OOIIMX MPEACTaBICHUI U COBPEMEHHBIE TEXHIUECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hnest 3xo10ru3anmu peaan3yercst HOCPECTBOM BBEICHHUS 3IIEMEHTOB COJICPKAHMSA, MOCBIIIEHHBIX YKOJIOTHYe-
CKHMM TIpo0JIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJIOTHH, a TaKkke OOCYXKIEHHS TPO-
6J1eM palMOHAIBLHOTO NIPHUPOIONOIb30BAHNS M HKOJIOTHUECKON O0€30MacCHOCTH.

OcBoeHHE COAEp)KaHUS NPOrpaMMbl 1O (HU3MKE JODKHO OBITH IOCTPOGHO HA NPUHLIMIAX CHCTEMHO-
JeATeIbHOCTHOTO noaxoaa. [ ¢usnkm peanusanus 3TUX MPUHIKIOB 0a3UpyeTcsl Ha HCIOIB30BAHUH CAMOCTOSTEIBHO-
IO HKCIIEPUMEHTA KaK IOCTOSHHO JAeicTByomIero daxropa yaeoHoro mnporecca. s yriayOoaéHHOTO YpoBHSI — 3TO CHCTe-
Ma CaMOCTOSITEJIbHOTO YYEHHYECKOTO KCIIEPUMEHTA, BKJIIOYAIOIIET0 ()POHTANIBHBIE YYEHUUECKHUE ONBITHI IPH U3yYECHUH
HOBOT'O Marepuaia, JabopaTtopHsle paboThl M paboTHl NpakTuKyMa. [Ipu 3ToM BO3MOKHEI JiBa criocoba peanu3anuu (u-
3MYeCKOro NpakTHKyMa. B mepBoM citydae npakTHKyM mpoBoAuTcst 160 B konne 10 u 11 kiaccos, mbo mocie neporo
1 BTOPOTO TOJYTOAWH B KaXKJOM M3 3THX Ki1accoB. BTopoii coco0 — 3To mHTEerpanus padboT mpakTHKyMa B CHCTEMY Jia-
60paTopHBIX paboT, KOTOPBIE MPOBOAATCS B Ipolecce n3ydeHus paszaena (temsl). Ilpn 3ToM mox paboTaMu mpakTHKyMma
MIOHUMAETCSl CaMOCTOATENILHOE HCCIIEA0BAHUE, KOTOPOE MPOBOAUTCS 1O PYKOBOJICTBY CBEPHYTOrO0, 0OOOMIEHHOTO BHIA
6e3 rmomaroBoi HHCTPYKIIUH.

B mporpamme mo ¢usnke cucteMa y4eHHYECKOTO SKCIEpPUMEHTa, JabOopaTOPHBIX PadOT M MpakTHKyMa Ipes-
CTaBJIEHA €AWHBIM IiepedHeM. BrIOop TeMaTHKH A 3TUX BUIOB YYEHHUECKUX MPAKTHYECKUX PadOT OCYHIECTBISETCS



y4acTHHKaMH 00pa30BaTEIbHOrO MPOLEcca UCXO0s U3 OCOOEHHOCTEH IOYPOYHOro INIAaHUPOBAHUS ¥ OCHAIECHHS KaOuHe-
ta ¢usuku. Ilpn sTOoM obecrieunBaercst oBnajieHne 00y4YaOUMMUCS YMEHUSIMH IIPOBOIUTE NPSIMbIE M KOCBEHHBIE U3Me-
PEHUs, UCCIIEI0BaHNS 3aBUCUMOCTEH (PU3MUECKHUX BEJIMYMH U IIOCTAHOBKY OIBITOB I10 MIPOBEPKE MPEITI0KEHHBIX I'HITOTE3.

Boubiioe BHUMaHuUE yemnseTcsl pelIeHHI0 Pacu€THBIX U KaueCTBEHHBIX 3a1ad. [Ipu aToM 11 pacu€THBIX 3a1ad
TIPUOPHUTETOM SIBJISIFOTCS 33/1a4U C SIBHO 33/IaHHOM M HESIBHO 3a/IaHHOW (PU3UUECKOI MOJIENBI0, TI03BOJISIFOLIME [TPUMEHSTH
N3y4YCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjiesa Kypca, TaK U HHTETpUpPYsl IPUMEHEHHE 3HAHUH U3 Pa3HBIX
pa3znenoB. /I KaueCTBEHHBIX 3a/1ad IIPHOPHUTETOM SBILIOTCS 3aaHUS Ha OOBsICHEHUE/TIpeicKa3aHne MPOTeKaHus PU3H-
YEeCKHX SBJICHUHN U MPOIIECCOB B OKPYKAIOIICH JKU3HU, TpeOyromue BeI0opa GU3NIECKOH MOJENH AJIs CUTYalluy MPaKTU-
KO-OpPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanmsMu GI'OC COO k MaTepruanbHO-TEXHHIECKOMY 00eCIedeHII0 YIeOHOT0 MpoIiec-
ca Kypc (GU3HKH yTrayOIE€HHOTO YPOBHS HA YPOBHE CPETHETO O0IIero 00pa3oBaHUs MOJDKEH M3yYaThCs B YCIOBUAX TPEN-
METHOTO kabuHera. B kaOumHeTe (DM3MKK NOKHO OBITH HEOOXOIUMOE JTA0OpaTOPHOE OOOPYMOBAHUE IS BBHIIOTHCHUS
yKa3aHHBIX B IIporpamMme 1o (Gpu3nke y4eHHYECKHX OIBITOB, JaOOPATOPHBIX paboT U pabOT MPAKTUKYMa, a TaKKe JAEMOH-
CTpalMoHHOE 000pYyAOBaHUE.

JleMoHCTpanmoHHoe 060pyI0BaHNe GOPMHUPYETCS B COOTBETCTBUU C IMPUHIIMIIOM MHHUMAJIBHON JOCTaTOYHOCTH
u ofecrevnBacT MOCTAHOBKY INEPEYUCIICHHBIX B IpOrpaMme 10 (DU3MKE KIIOYEBBIX AEMOHCTPALUM /IS MCCIIEAOBaHUS
U3y4aeMbIX SBICHUH 1 IPOLIECCOB, IMITUPHUYECKHUX U (PYHIJaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX IPUMEHEHHUH.

JlabopaTtopHOEe 0OOpyIHOBaHWE Il YICHHYECKHX NPAKTHUICCKUX PadoT (opMupyercs B BHIOEC TEeMaTHICCKHUX
KOMIIIEKTOB M 00ECTIeYMBACTCS B pacuéTe OTHOTO KOMIUIEKTA Ha OBYX oOydarommxcs. TeMaTHuecKie KOMIUIEKTHI 1a0o-
paTopHOTO 000PYIOBAHUS JOJDKHEI OBITH IOCTPOCHBI HA KOMIDIEKCHOM HCIOJh30BAHUH aHAJIOTOBBIX M MU(QPOBBIX IPH-
00pOB, a TaKke KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BUAAE IUPPOBHIX J1a00OpaTopuii.

OCHOBHBIMU HETSIMH U3ydeHUS (PU3UKH B 00IIeM 00pa30BaHUH SIBIISTFOTCS:

(hopMupoBaHHE HHTEpECa U CTPEMIICHHUS O0YJarOIIUXCs K HAYYHOMY M3YYCHHUIO MPUPOJIBI, Pa3BUTHE WX HHTEI-
JIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

pa3BHUTHE MPEICTABICHUH O HAYYHOM METOJie MO3HaHUS U (OPMUPOBAHHE HCCIIEOBATEIBCKOTO OTHOLICHUS K
OKPYKAIOLIHM SIBIICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3YYeHHss OCHOB CTPOCHHUS MaTepu U (yHIaMEH-
TaJIbHBIX 3aKOHOB (DM3HKH;

(dopMmupoBaHHE YMEHUH OOBSICHATH SIBJICHHS C HWCIIOJNb30BaHHEM (HM3MYECKMX 3HAHMH M HAy4HBIX JlOKa3a-
TEJBCTB;

(hopMupoBaHHE TIpEACTaBICHUH 0 pon GU3NKU IS Pa3BUTHS APYTHX €CTECTBCHHBIX HaYK, TEXHUKH H TEXHOJO-
THIf;

pa3BUTHE MIPEICTABICHUN O BO3MOXKHBEIX cepax Oymymieit npodeccHoHamTsHON AeSITeNbHOCTH, CBSI3aHHBIX ¢ (u-
3WKOH, MOTOTOBKA K JabHEHUIIIEMY OOYIEHHUIO B STOM HaIllPaBIICHIH.

JocTmkeHne 3TUX Leneil odecrneunBaeTcs pelieHueM CIeIyOHINX 33/1a4 B IIpolecce n3ydeHus Kypca Gu3nuku Ha
YPOBHE CpeJIHETO 00IIero 06pa3oBaHUs:

NpUuoOpeTeHHe CUCTEMbI 3HAHUI 00 00IIMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHAX, BKIIIOYAs MeXa-
HUKY, MOJICKYJISIPHYIO (DPU3HKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY M JIEMEHTHI aCTPO(DU3UKH;

(hopMHpOBaHHE YMEHHI NPUMEHSTh TEOPETHYECKUE 3HAHUS U1l 00bsCHEHUs (PU3NUECKHUX SIBICHUH B IPUPOJE U
JUTSL IPUHSITHS TPAKTUYCCKUX PEIICHUN B MMOBCEIHCBHOMN JKU3HHY;

OCBOCHHE CIIOCOOOB pEIICHUs PAa3IMIHBIX 33a[ad C SBHO 3aJaHHON (PH3MUYecKOr MOAENbI0, 3aad, Mogpa3yMeBa-
IOIIIX CaMOCTOSATEIFHOE CO3/IaHNe (PH3MUSCKON MOJIENH, aIeKBaTHOH yCIOBUAM 3aJadd, B TOM YHCIE 3a/1a4 HHXCHEPHO-
T'O XapakTepa;

MOHUMaHHe (U3UIESCKAX OCHOB ¥ MPHUHIUIOB ACUCTBUS TEXHUICCKUX YCTPOWCTB M TEXHOJOTHYECKUX IMPOIIEC-
COB, UX BJIHSHUS Ha OKPYKAIOMIYIO CPELY;

OBIIJICHUE METOJJaMH CAMOCTOSATEIFHOTO TUTAHUPOBAHUSA U TIPOBENICHHUS (PU3MICCKUX IKCIIEPIMEHTOB, aHAIIN3a U
HHTEpIpeTannu HHOOPMAINH, ONIPeIeNICHHs JOCTOBEPHOCTH HOTYYEHHOIO PE3y/IbTaTa;

CO3JlaHHE YCIIOBUH IJIs pa3BUTHS yMEHUIN TPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUECKOH €S TENbHOCTH;

pa3BuTHE HHTEpeca K cepam mpodeCCHOHATBHOM NeSITeIbHOCTH, CBSI3aHHOM ¢ (PU3UKO.

B cootetrctBum ¢ TpedoBanusMu @I'OC COO yrinyOn€HHbIN ypoBEHb N3YUeHHUs yaeOHOTOo npeamera «Dusmkay»
Ha YpOBHE CpEIHEro o0Imero o0pa3oBaHUs BHIOMPAETCS O0YYAOIIUMUCS, TIAHUPYIOIIMMH TPOJI0JDKEHUE 00pa3oBaHUs
IO CTIEIUATBHOCTSIM (PH3HKO-TEXHHYECKOTO MPOQHIIS.

Ha nzyuenne ¢uzuku (yriryOnéHHbIH ypOBEHB) Ha yPOBHE CpeaHero ob1ero oopazoBanus otBoaurcs 340 4acos:
B 10 xiracce — 170 gacoB (5 1acoB B Henenmto), B 11 ximacce — 170 gacoB (5 4acoB B HEACTIO).

IIpemraraemserii B mporpamMMe 1o (GU3MKe IepeueHb JTa00PaTOPHBIX U MPAKTHYSCKUX PA0OT SBISLCTCS PEKOMCH-
JIOBaHHBIM, YUHTEIb JAEacT BHIOOP MPOBEACHUS J1a00PaTOPHBIX PabOT U OIBITOB C YUETOM MHAWBUAYAJIbHBIX OCOOEHHO-
cTeil 00yJaroIuXCs.

COAEPXAHUE OBYUYEHUSI
10 KJIACC

Paznen 1. Hayunblii MeTo O3HAHMSI TPUPO/BI.

Ousnka — GpyHIaMeHTaNbHasl HayKka o npupoje. HayuHblil MeTO MO3HAHMS M METOJblI UCCIIC0OBaHUs Qu3nde-
CKUX SIBJICHUI.

OKCIIepUMEHT U TEOpHs B IPOILIECCe MO3HAHUS NPHpo Isl. HabmoneHre 1 9KCIiepuMeHT B u3HKe.



Cnioco0bl n3mepeHnst PU3NUECKUX BEIWYHH (aHAIOrOBbIe M IU(POBBIE U3MEPHUTEIILHBIE TPUOOPHI, KOMIIBIOTEP-
HBIE JaTYMKOBBIE CUCTEMBI).

[MorpemHocTn U3MepeHNH PU3NIECKUX BETUUUH (a0COIOTHAS U OTHOCHTEINIBHAS).

MopenupoBanue GU3HMYECKUX SBICHUN U MIPOLIECCOB (MaTepHaiIbHas TOUKA, aDCOIOTHO TBEPIOE TEJO, UIealb-
Hasl )KUIKOCTh, UJ€aNIbHBIN ra3, ToueuHslil 3apsan). ['unoresa. dusnueckuil 3aKoH, TpaHUIBI €r0 NPUMEHUMOCTH. Dusnue-
cKas Teopusl.

Pone u MecTo pm3nkn B popMHUpOBAHUH COBPEMEHHOI HaYIHOW KapTHHBI MHpPA, B IPAKTHUECKON NESATEITHHOCTH
JIOAEH.

Y4yeHuyeckuii IKCIIEPUMEHT, J1a0opaTopHbie padoThl, IPAKTUKYM.

W3MepeHne CHITBI TOKA W HATPSDKCHUS B IEMH MOCTOSHHOTO TOKA MPHW IIOMOIIH aHAJIOTOBBIX M IH(POBEIX H3Me-
PHUTETBHBIX TIPHOOPOB.

3HaKOMCTBO ¢ HU(poBoii adboparopueii no ¢usuke. [Ipumeps! u3MepeHHs GU3NIECKUX BETHYUH MPH TTOMOIIU
KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemartuka.

Mexanunueckoe aABHxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOT0 IBIKeHus. CucTtemMa oTcuéTa.

[Ipsmas n oOpaTHas 331241 MEXaHHKH.

Pannyc-BekTOp MaTepualbHOM TOUKH, €0 MPOEKLUHU HA OCU CUCTEMBI KOOpAUHAT. Tpaekropusi.

Ilepemerienue, cKOpoCTh (CpeAHsST CKOPOCTh, MTHOBEHHAs! CKOPOCTH) M YCKOPEHHE MaTepHaIbHON TOYKH, WX
MIPOEKIIMH HA OCH CUCTEMBI KOOpAHHAT. CI0XKEHNE EPEMEILIEHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHENHOE JABMKEHUE. 3aBUCUMOCTh KOOPJAUHAT, CKOPOCTH, YCKOPEHHUS
U IIyTH MaTepUATFHON TOUYKH OT BPEMEHH, U UX TPa(UKH.

CBobonHOE majeHne. Y CKOpeHne cBOOOTHOTO MafeHus. J|BmkeHne Tena, OpOIICHHOTO MO YTIIOM K TOPHU30HTY.
3aBUCHMOCTb KOOPJMHAT, CKOPOCTH U YCKOPEHUSI MAaTePUANILHOM TOUYKH OT BPEMEHH, U UX rpaduku.

KpuBonuneiinoe asuwxenue. J[BimkeHue MaTepraibHOM TOYKU MO OKPY)KHOCTH. YTJIOBas U JIMHEHHAs CKOPOCTb.
Iepuon u yactora obpamenus. L{eHTpocTpemMuTenpHoe (HOpMaIbHOE), KacaTelnbHOE (TAHTCHIIMAIBLHOE) U TIOJTHOE YCKO-
peHHEe MaTepruaIbHON TOUKHU.

TexHHUecKue yCTPOHCTBA M TEXHOJIOTHYECKUE ITPOLECCHI: CIUAOMETp, IBIDKCHHE CHAPSAAOB, LIEIHEIE, IIecTe-
péHYaThle ¥ peMEHHbIE NIepelaud, CKOPOCTHBIE TU(THI.

JdeMoHCcTpauuu.

Mopgene cucteMbl OTCUETa, WITKOCTPALs KHHEMAaTUYECKUX XapaKTEPUCTHK JIBHKEHUSI.

CriocoOBI UCCIIENOBAHUS ABMKEHUI.

Nnnroctpanus npeaenbHOro nepexoia 1 u3MepeHue MTHOBEHHON CKOPOCTH.

[Ipeobpa3oBaHne IBIKEHUI C UCTIONB30BaHHEM MEXaHH3MOB.

[Tanenue Ten B BO3LyXe U B Pa3peKeHHOM MPOCTPAHCTBE.

Habnronenue nBmkeHus Tena, OpOIIEHHOTO O YIIIOM K TOPU30HTY U TOPU30HTANIBHO.

HamnpasneHnue ckopocTy Ipu ABHKESHUH 110 OKPYKHOCTH.

IIpeoOpa3oBaHue yrioBOi CKOPOCTU B PEAYKTOPE.

CpaBHeHHe MyTel, TPaeKTOpHUii, CKOPOCTEH ABMKEHHS OJJHOTO M TOTO K€ Tejla B Pa3HBIX CUCTeMaXxX OTCYETa.

Y4yeHnveckuii IKCIIEPUMEHT, JIAa00paTOpHbIe Pad0Thl, IPAKTHUKYM.

N3yuyeHune HepaBHOMEPHOTO JIBUKEHUSI C LEbIO ONPEIEICHUs] MTHOBEHHON CKOPOCTH.

M3mepeHue yckopeHus pu NpSMOJIMHEHHOM PaBHOYCKOPEHHOM JABM)KEHUH 110 HAKIIOHHOW IJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JIBUKEHHH.

W3mepenne yckopeHHst cCBOOOTHOTO TaeHHs (PEKOMEHJOBaHO HCIIOIb30BaHUE MU(PPOBON JTaOOPaTOPHH).

W3ydenune OBIOKEHHS Tella, OPOMICHHOTO TOPU30HTANBHO. [IpoBepka THIIOTE3BI O MPSAMOM MPOIOPIHOHANEHON
3aBUCUMOCTH MEXY JaIbHOCTBIO OJETA U HAYAJIbHOM CKOPOCTBIO Tena.

W3yueHne ABIKEHHS TeJa 0 OKPYKHOCTH € TIOCTOSHHOM 110 MOZYIIO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH IEpHoJia 00pamieHIst KOHHYECKOTO MasiTHUKA OT €T0 MapaMeTpoB.

Tema 2. lunamuka.

Ilepselit 3akoH Hbrorona. MHepuuanbubie cucteMsl oTcuéra. [IpuHuun otHocurensHocty I'anmies. Heunepuu-
QJIbHBIE CHCTEMBI OTCUéTa (OIpeiesieH e, IPUMEPHI).

Macca tena. Cuna. IIpuHnun cyneprno3unyuu CUl.

BTropoii 3akon HeloToHa 117151 MaTepralibHOM TOUKH.

Tperuii 3akoH HploTOHA 151 MaTepUalIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALIMOHHONW U HHEPTHON MAaCCHI.

Cuna TspKecTH. 3aBHCHMOCTh YCKOPEHHsI CBOOOZHOTO IMaJE€HHs OT BBICOTHI HAJ| TIOBEPXHOCTHIO IUIAHETHI U OT
reorpauueckoil MupoThl. J[BrkeHne HeOECHBIX TeN U UX CIIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBUXKyIerocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe Tperne. Cumna TpeHHs CKOJIBKeHHS U cuia TpeHus nokost. Koagdunuent tpenus. Cuna co-
MIPOTHUBIICHUS MIPU ABMKCHHUH TeJla B KHUIKOCTH WK ra3e, e€ 3aBUCHMOCTb OT CKOPOCTH OTHOCHTEIBHOTO JABIDKEHHS.

Jasnenne. ['mapocrarnueckoe napnenue. Cuna Apxumena.

TexHIUECKHE YCTPONUCTBA U TEXHOJIOTHIECKHUE IPOLIECCH: TOIIUITHUKH, IBH)KEHIE NCKYCCTBEHHBIX CITyTHHKOB.

JdemoHcTpanuu.



Ha6J’IIOHeHI/I€ JABWIKCHUA TCJI B UHCPHHAJIbHBIX U HCUHCPHHAJIBHBIX CUCTEMAX oTcuéTa.
HpI/IHHI/IH OTHOCHUTCJIBHOCTH.
Kauenne JABYX HWJIWHAPOB UJIK LIapOB pa3H0171 MacChl ¢ OJUHAKOBBIM YCKOPCHUEM OTHOCUTCIILHO HEMHEPIIUAJIb-

HOM CUCTEMBI OTCUETA.

CpaBHeHI/Ie paBHOﬂeﬁCTByIOIHeﬁ MPUIIOKCHHBIX K TCJIYy CHUJI C IPOU3BCACHUEM MACCHI TCJIa HAa €T0 YCKOPCHUC B

HHepIUaIbHON cUCTEME OTCUETA.

PaBeHCTBO cHJI, BOSHUKAMOUINX B PE3YJIbTaTe B3aUMOACHCTBUS TEII.

M3mepeHune macc 1o B3auMOIEHCTBHUIO.

HesecomMocTs.

Bec tena npu yCKOpeHHOM MOABEME U TTAACHHUH.

LlerTpoOeXHbBIC MEXaHU3MBL.

CpaBHEHUE CUIJ TPEHUS MOKOSI, KAUEHUS U CKOJIbXKECHUS.

YuyeHHYeCKHii IKCIIePHMEHT, JJa0opaTopHbIe pa0oThl, IPAKTUKYM.

W3mepenne paBHOJEHCTBYIOIIEH CHIT IPH ABMYKEHUH OpycKa M0 HaKJIOHHOM IJIOCKOCTH.

[IpoBepka TUIOTE3bI O HE3AaBUCHMOCTH BPEMEHH JIBI)KEHHSI OpyCcKa 0 HAKJIOHHOH IJIOCKOCTH Ha 33/IaHHOE pac-

CTOsIHHUE OT €ro MaccChl.

OUH.

HccnenoBanue 3aBUCUMOCTH CHIT YHIpyrocTtu, BOBHUKAOIIUX B MPYXKHUHE U PC3UHOBOM 06pa3ue, OT UX z[eq)opMa—

V3ydeHre QBHKEHHS CUCTEMBI Tell, CBS3aHHBIX HUTBIO, IEPEKUHYTOH Yepes3 JIETKui GIIOK.

W3mepenre koG uIEeHTa TpeHUs 0 BENUYUHE YIIIOBOro kKoddduuueHTa 3aBUcUMOCTH Frp(N).

HccenenoBanne OBIKEHUS OpyCcKa O HAKJIIOHHOW INIOCKOCTH C HEPEMEHHBIM K03()(DHLIEHTOM TPEHHSI.

W3ydeHre NBIKEHHS IPy3a Ha BAITy C TPCHUEM.

Tema 3. CtaTtuka TBEpIOro rea.

Ab6comoTHO TBEpAOE Teno. IlocTynaTensHOe U BpalaTeIbHOE JBIXKEHHE TBEPAOTrO Tesla. MOMEHT CHIIBI OTHOCH-

TenbHO ocH BpanieHus. [Inedo cumpl. CroskeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnosust paBHOBECHsI TBEPAOIO TENA.
VYcToitunBoe, HEYCTOHYNBOE, O3pa3IMIHOC PABHOBECHE.
TexHuyecKkue yCTpOUCTBA U TEXHOJOTMYECKHUE IIPOLIECChl: KPOHIUTENHH, CTPOUTEIbHBIN KpaH, PEIIETYAThIE KOH-

CTPYKLIHH.

JdeMoHCcTpauuu.

VYcnosust paBHOBECHS.

Bunel paBHOBECHS.

Y4yeHuyeckuii IKCIIEPUMEHT, J1a00paTopHble padoThl, IPAKTUKYM.

Hccnenosanne ycnoBuii paBHOBECHS TBEPAOTO TeNa, HIMEIOLIETO OCh BPALICHHUS.

KoncTpynpoBanue KpOHIITEHHOB U pacy€T CHIT YIIPYTOCTH.

W3ydeHnue ycTORYMBOCTU TBEPIOTO TEJIa, UMEIOLIETO IUIOIIA/lb OOPBL.

TeMma 4. 3aK0OHBI COXpAaHEHHUsI B MeXaHUKe.

I/IMHyJ'II)C MaTepHaHBHOﬁ TOYKH, CUCTEMblI MAaTE€PUATIBHBIX TOYCK. HCHTp MacC CUCTEMbI MAaTCpHUAJIbHBIX TOYECK.

TeopeMa O JIBMOKCHUU LEHTPaA Macc.

II0JIsAX.

TOYKH.

I/IMHyJ'II)C CHJIbI 1 UBMCHCHHUEC UMITYJIbCa TEJIA.

3akoH COXpaHCHHS UMITYyJIbCA.

PeakTuBHOC JABHIXKCHUC.

MowmeHT nMIryJjibca MaTCpHaHLHOfI TOYKH. HpG,Z[CTaBJ'ICHI/Ie O COXpaHCHUU MOMCHTA UMITYJIbCa B LCHTPAJIbHBIX

Pabora cripl Ha MaoM ¥ Ha KOHEYHOM IiepeMeleHun. [ pagudaeckoe npencTaBieHue paboThl CHIIEL.
MOIIHOCTE CHIIBI.

Kunernueckas sHeprusi MarepuajbHOM TOUkH. Teopema 00 M3MEHEHHWH KMHETHYECKON SHEPTUH MaTepUaibHON

HOTEHHI/IaJ'II)HI)Ie U HCNOTCHIHAJIBHBIC CHIIBI. HOTeHL[I/Ia.HI)HaSI OHEPIus. [loTeHnmuanpHas OHEPIrud ynpyro Jac-

(dhopmupoBaHHON TpPYXWHBI. [loTeHIIMANBbHAS JHEPTUS Tejia B OAHOPOJHOM TpaBUTANMOHHOM Tmosie. [loTeHnmanpHas
SHEPTUs Tella B TPaBUTAIMOHHOM TI0JIe OJHOPOIHOTO Iapa (BHYTpH M BHE miapa). Bropas kocMuueckas CKOpocTh. Tpe-
Thsl KOCMUYECKasi CKOPOCTb.

CBs13b pa6OTLI HCIIOTCHIHAJIBHBIX CHJI C UBMCHCHUCM MEXaHUYECKOU OHEPIruu CUCTECMBbI TECJI. 3akoH COXpaHCHUA

MEXaHU4eCKOoi OHCEPIruu.

anyrne 1 HEYHNPYIrue CTOJIKHOBCHHUS.
ypaBHGHI/IG BCpHyJ’IJ’II/I JJIA HHCaHLHOﬁ JKUIAKOCTH KaK CJICACTBUC 3aKOHA COXPAHCHUSA MeXaHUYeCKOM OHEPIruu.
Texunueckue YCTpOf/‘ICTBa 1 TEXHOJIOTMYECKHUC NPOLECCChI: NBUIKCHUC PAKCT, BO,HOMéT, KOHép, pr)KI/IHHHﬁ -

CTOJIET, TUPOCKOT, (UrypHOE KaTaHHE HA KOHbKaX.

JdemoHcTpanuu.

3aK0oH COXpaHEHUs] HMITYJIbCa.

PeaxkTuBHOE IBUKEHUE.

M3mepeHne MOLHOCTH CUIIBI.

M3MmeHeHne sHEPTUH Tejla IpU COBEPIICHUH pabOTHI.



B3aumMHble npeBpaleHs KUHETHUECKOHW U OTEHLIMANbHONW SHEpIrUil Ipu AEHCTBUM Ha TEJIO CUJIBI TSKECTH U CH-
JIBl YIIPYTOCTH.

CoxpaHeHue PHEPIHH IPH CBOOOIHOM IaACHUH.

YuyeHHYeCKHii IKCIIePHMEHT, JJa0opaTopHbIe pa0oThl, IPAKTUKYM.

W3mMmepenue uMiyinca Tesa o TOPMO3HOMY ITyTH.

W3mepeHune cuitbl TATH, CKOPOCTH MOJIEITH JIEKTPOMOOHIISI U MOIITHOCTH CHJIBI TSTH.

CpaBHEHNE H3MEHEHHSI UMITYJIbCA TENA C UMITYJIHCOM CHIIBI.

HccnenoBanne coOXpaHEeHHs UMITYNIbCA IPH YIPYTOM B3aUMOJIEHCTBUN.

H3MepeHne KHHETHYECKOM YHEPTHHU Tella 0 TOPMO3HOMY ITyTH.

CpaBHEHNE N3MEHEHHSI NOTEHIINATBHONW 3HEPTUHU NIPY>KUHBI ¢ paO0OTON CHIIBI TPEHHUS.

Omnpenenenne pabOTHI CUITBI TPEHUS TP ABMKECHUH TEJa N0 HAKJIOHHOW TNIOCKOCTH.

Pazgen 3. MoJsiekyasipHasi pu3uka 0 TEpMOANHAMHUKA.

Tema 1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TEOPUH.

OCHOBHBIE TIOJIOKEHUSI MOJIeKyJsipHO-KHHeTHYecko Teopun (MKT), ux ombitHOe obocHoBanme. Juddysus.
BpoyHoBCcKoe nBMKeHHE. XapakTep ABWKCHMS U B3aUMOCHCTBHS 4acTHUI] BelecTBa. MOIEIN CTPOCHHUS I'a30B, KUAKO-
cTeil U TBEPABIX TNl U OOBSICHEHHE CBOMCTB BELIECTBA Ha OCHOBE 3TUX Mojeneil. Macca u pa3mepsl MoJIeKys (aTOMOB).
Konuuectso Bemectsa. [loctostHHas ABoraapo.

TemmoBoe paBHOBecue. TeMmepaTypa u criocoos! e€ m3mepenus. lllkanxa temmeparyp Llenbcus.

Mogens uaeanpHOro raza B MOJIEKYJISPHO-KMHETHYECKOW TEOPHHU: YACTHULBI ra3za IBUXKYTCA XaOTHYECKH U HE
B3aMMOJEHCTBYIOT IPYT C IPYrOM.

T'a3oBrIe 3akoHEL. YpaBHeHHEe MenneneeBa—Kimaneiipona. AGcomoTHas TemnepaTypa (mkana Temmepatyp Kemb-
BuHA). 3akoH JlanbToHa. M30mponecchl B HAeaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemecTa. I'paduueckoe mpen-
CTaBJIEHHE U30IIPOLIECCOB: U30TEPMa, H30X0pa, n3obapa.

CBs13b MEXKIY JABICHUEM U CpeJHEH KMHETHYECKOH SHepruei MocTyNnaTeIbHOTO TEIUIOBOTO JBIDKEHHUS MOJIEKYT
H7eaJbHOTOo ra3a (OCHOBHOE YpaBHEHHE MOJICKYJIIPHO-KMHETHUECKONW TEOPHUHU HJICAJIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIEpaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpEIHEil KMHEeTHYeCKOW 3Heprueil mocry-
MaTEeJIFHOTO TEIUIOBOTO ABIDKCHUS € YacTHIL.

TexHHUYeCcKHe yCTPOUCTBA M TEXHOJIIOTHYECKUE MTPOLIECCHI: TEPMOMETP, OAPOMETP, MOJIyueHHE HAaHOMATEPHAIIOB.

JdemoHcTpanuu.

Monenu IBHKEHHS 4aCTHL] BELIECTBA.

Monens 6pOyHOBCKOTO ABHKEHHUSL.

Buneopoiunk ¢ 3amickio peaabHOT0 OPOYHOBCKOTO IBHYKEHHUS.

Jduddyzus xxuaxocreit.

Mopgens onbita LllTepHa.

IIputsxeHue MOIEKyIL.

Mopenu KpUCTaUINIECKUX PEIIETOK.

Habnronenue u uccienoBaHne H30IPOIECCOB.

Y4yeHnveckuii IKCIIePUMEHT, JIa00paTOpHbIe Pad0Thl, IPAKTHUKYM.

HccnenoBanue nporecca yCTaHOBJICHHS TEIUIOBOTO PAaBHOBECHS IPU TETNIOOOMEHE MEXIY ropsiueil M XOJOJHOM
BOJIOH.

W3yueHne n3oTepMUUecKOro mpomecca (PeKOMEHI0BaHO UCTIONb30BaHNE IU(POBOI TabopaTopu).

W3ydenune n3oxopHOro npouecca.

Wzyuenne nzobapHOTO Mpomecca.

IIpoBepka ypaBHEHHS COCTOSHUSI.

Tema 2. Tepmoaunamuka. TenioBble MalIUHBI.

Tepmomuramudeckas (T]]) cucrema. 3agaHue BHEITHUX YCIOBHH IS TEPMOIMHAMHYECKOW CHCTEMbI. BHenrHue
1 BHYTpeHHHE MapaMeTpsl. [lapaMeTpbl TepMOIUHAMUYECKOM CHCTEMBI KaK CpeHUE 3HAUCHHS BEJIMYHH, ONHCHIBAIOIIIX
e€ COCTOsTHME Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe nagano tepmoauHaMuki. CaMONpOU3BOIBHAS peslaKkcais TePMOIHHAMUYECKOI CHCTEMBI K TETJIOBO-
My PaBHOBECHIO.

Mopgenp uzneanbHOro ra3a B TEPMOJMHAMHUKE — CUCTEMa ypaBHEHM: ypaBHeHHe MenneneeBa—Knanelipona u
BBIPAKEHUE Il BHYTPEHHEH 3HEpruu. Y CIOBHS NPUMEHUMOCTU 3TON MOJAEIM: HU3Kasi KOHLEHTPALUS YacTULl, BBICOKHE
TemnepaTypsl. BelpaxkeHue [Uisl BHyTpeHHEH SHEPrUH OJJHOATOMHOTO UCAIBHOTO rasa.

KBasucraTnueckue u HecTaTHUECKHE IPOLIECCHI.

OnemeHTapHas paboTa B TepMoguHaMuKe. Berauciaenue paboTsl o rpaduky npouecca Ha PV-nuarpamme.

Temnonepenaya kak crnocod U3MEHEHUS! BHYTPEHHEH HEPIMH TEPMOJIMHAMHYECKOH CHCTEMbI Oe3 COBEPIICHUS
pabotsl. KoHBEKIIHSI, TEIUIONPOBOHOCTD, U3ITydESHHE.

KonnuectBo TermnoTsl. TemnoéMKocTh Tena. Y aesbHas U MOJIsIpHas TEMJIOEMKOCTH BelllecTBa. Y paBHeHue Maiie-
pa. YaenpHas TeIioTa CropaHHs TOIUIMBA. PacuéT KoimuecTBa TEIIOTH IpH Temonepenade. [lorarue 06 agumabaTHOM
Iporecce.

IlepBrrit 3ak0H TepMoanHAMHUKH. BHyTpeHHAs sHeprua. KommdecTBo TeruoTsl 1 paboTa Kak Mephl N3MEHEHHS
BHYTPEHHEHN 3HEPIHU TEPMOJUHAMHUYECKON CUCTEMBI.



BTopoil 3ak0H TepMOJMHAMUKY JJI1 pABHOBECHBIX IIPOLIECCOB: Uepe3 3aJaHHOE PAaBHOBECHOE COCTOSIHUE TE€PMO-
JMHAMHUYECKOW CHCTEMBI IIPOXOJIUT €AMHCTBeHHAs agnadaTa. AGCOIIOTHAS TeMIIepaTypa.

Bropoii 3akoH TepMOAMHAMUKH JIJIsI HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEpeaTh TEIUIOTY OT Oosee XOo-
JIOZHOTO Teja K Oojee HarpeTomy 6e3 kommneHcanuu (Knaysuyc). HeoOpaTuMocTs IPpHPOIAHBIX MTPOLIECCOB.

IIpunune! aeiictBus ternoBbix MammH. KIT/I.

MaxkcumanbHoe 3nadenue KI1JI. Iukn Kapuo.

DKOJIOTHYECKHE acTIeKTHI NCTIOIh30BaHM TEIUIOBBIX ABUraTelNei. TemnoBoe 3arpsi3sHeHNE OKPYKAFOIIEH CpeIbL.

TexHIMUECKHE YCTPOWCTBA M TEXHOJIOTUIECKUE TPOLIECCH: XOIOAMIBHIK, KOHIUIIOHEDP, TU3EIbHBIN 1 KapOropa-
TOPHBIN IBUTATEIH, MapoBas TypOWHA, ITONyUdeHHE CBEPXHU3KHX TEMIIEPaTyp, YTHIU3AIMS «TEIUIOBEIX» OTXOJOB C HC-
MTOJIF30BAHKEM TEIUIOBOTO HACOCA, YTIIIM3AIMS OHOOPTaHUIECKOTO TOIUTHBA JIJIs BRIPAOOTKU «TEIUIOBON» U AIIEKTPOIHEP-
THH.

JdemoHcTpanmuu.

M3MmeHeHne TeMnepaTypsl Ipu afuadaTHUECKOM PaCIIMPEHUU.

Bo3snymHoe oruuso.

CpaBHEHUE yAETIbHBIX TEIJIOEMKOCTEH BEILECTB.

Cnoco0bl n3MEHEHNs BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOTO mporecca.

KommnproTepHble MOAEIH TEIJIOBBIX JBUTATENEH.

Y4yeHuyeckuii IKCIIEPUMEHT, J1a0opaTopHbie pa0doThl, IPAKTUKYM.

W3mepenne yaenbHOH TeIIOEMKOCTH.

HccnenoBanme mporiecca OCTHIBAHUS BEIIECTBA.

HccnenoBanme agnabaTHOTO MpoIiecca.

W3ydenune B3aMOCBS3M SHEPTHH MEKMOIIEKYIIPHOTO B3aMMOICHCTBHS U TEMIICPATYPhI KUIICHUS KUAKOCTEH.

Tema 3. ArperaTHbie cocTosiHUS BellecTBa. a3oBbie Mepexobl.

[TapooOpa3oBanue u KoHACHCaNUsA. McnapeHue u Kumnenue. Y aeabHas TeIIoTa mapoo0pa3oBaHusl.

HacelmenHble 1 HeHachIeHHBIE TTaphl. KauecTBeHHAs 3aBUCHMOCTh INIOTHOCTH U JIaBJIEHUS HACBHIIIEHHOTO Mapa
OT TeMIEpaTypbl, UX HE3aBUCUMOCTb OT 00bEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIIEpaTyphl KMIICHUs OT JaBJICHUS B
KHUJIKOCTH.

BriaxsocTh Bo3nyxa. AOCONIOTHAS U OTHOCUTEJbHAS BIaYKHOCTb.

Teépmoe teno. Kpucramnmueckue U aMmopdHBIe Tela. AHH30TPONHS CBOWCTB KpHCTaLIoB. [InmaBieHne M Kpu-
crayum3anus. Y aenbHas TertoTa mwiaBineHus. CyonmMarus.

Hedopmanun tBEpmoro Tena. Pactsokenue u cxkatue. Capur. Monyns FOwra. [penen ynpyrux aedopmaruii.

TemnmoBoe pacmmpenne KXUIKOCTeH W TBEPABIX Tel, 00bEMHOE W TUHEWHOE paciIupeHue. AHTApMOHU3M TEIUIO-
BEIX KOJIcOaHUI YacTHUI] BelecTBa Kak MIPUYHHA TEIUIOBOTO PACIIMPEHHUS Tell (Ha KaYeCTBEHHOM YPOBHE).

[TpeoOpa3oBaHue SHEpTUH B (ha30BbIX MEPEXOaX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HarshkeHHe. Koa(hdHuueHT MoBepXHOCTHOrO HaTsDkeHMs. KamwuispHele siBneHus. [laBnenne
10/l UCKPUBJIEHHOM IIOBEPXHOCTBIO kuaKocTU. Dopmyina Jlamnaca.

TexHHUECKHE YCTPOUCTBA U TEXHOJIOTMIECKHE IPOLECCH: )KUKUE KPUCTAIIIBI, COBPEMEHHBIE MAaTEPHabI.

JdemoHcTpanuu.

TemnoBoe pacurupeHwue.

CBolicTBa HaCBILIEHHBIX N1APOB.

Kurrenne. Kunienre npu moHMKESHHOM JTaBIICHUH.

M3mepeHne CHiTbl TOBEPXHOCTHOTO HATSKECHUS.

OMnBITH ¢ MBUTEHBIMH TIEHKAMH.

CmauuBaHue.

KanwnmsipHsle sSiBIeHuUs.

Mopenu HeHbIOTOHOBCKOH JKHUAKOCTH.

CrocoObl U3MepeHus BIaKHOCTH.

HWccnenoBanue HarpeBaHus M IDTABJICHIS KPUCTAUTHUECKOTO BEIIECTBA.

Bunsr nedopmarmii.

Habmonenne mansix aedopmaruii.

YuyeHnveckuii IKCIIEPUMEHT, JIAa00PaTOpPHbIe PA060ThI, IPAKTHKYM.

N3ydenue 3akoHOMEpHOCTEN HCIAPEHUs JKUAKOCTEH.

W3mMmepenune yaenbHOHN TEIUIOTHI MIABJIEHUS JbJA.

N3ydeHue cBOICTB HACBHIILIEHHBIX NAPOB.

W3mepenne abcoOTHON BIQXKHOCTH BO3/yXa M OLIEHKAa MacChl IapOB B TOMEIICHUH.

M3mepenne ko3 PuIreHTa moBepXHOCTHOTO HATSHKEHUS.

W3mepenne moxyns FOnra.

HccnenoBanne 3aBUCUMOCTH Je(OpPMAIIUH PE3MHOBOTO 00pa3na OT MPIIIOKEHHON K HEMY CHUIIBL.

Pa3nen 4. diekTpoanHaMuKa.

Tema 1. DaexTpuyeckoe noJie.



OnexTpuszanus Tel U e€ MposBIeHUs. DIeKTpudeckuil 3apsaa. J[Ba Buna aneKTpuueckux 3apsnoB. IIpoBogHuky,
JUAIEKTPUKU U NOTYIPOBOJHUKH. DIEMEHTAPHBIN 2JEKTPUUECKUil 3apsaa. 3aKOH COXPaHEHUS AIEKTPUUYECKOT0 3apsaa.

BsaumopelictBue 3apsinoB. Toueunsle 3apsansl. 3akoH KymnoHa.

OnexTpuueckoe nojue. Ero nelicTBue Ha 3JeKTpUUECKUE 3apsbl.

Hanpspxk€HHOCTB dnekTpuyeckoro noutst. [IpoOHsIi 3apsa. JInHun HanpsHKEHHOCTH dieKTpryYecKoro nojst. OxHo-
POJIHOE IIEKTPUUECKOE IOJIE.

IToTeHMAaTBPHOCTE IEKTPOCTATHYECKOTO MOJIA. PasHOCTh MOTeHIMaNoB U HampsbkeHue. [loTeHnuanbHas sHep-
THA 3apsia B 3JEKTpocTaTHdeckoM noje. [ToTeHuan anekrpoctaTudeckoro nois. CBA3b HANPsDKEHHOCTH OIS M pa3Ho-
CTH OTEHIMAIOB IS 3JIEKTPOCTATHIECKOTO TOJIs (KaK OJHOPOJHOTO, TaK M HEOAHOPOIHOTO).

IIpuHIMN cyneprno3uuuu 3JeKTPUIECKUX MOJEH.

ITone Toueunoro 3apsana. [lome paBHOMepHO 3apspKeHHON chepsl. [lome paBHOMEPHO 3apsDKEHHOTO 1O 00BEMY
mapa. [lone paBHOMEpPHO 3apsDKEeHHON OSCKOHEYHOH IIIOCKOCTH. KapTHHBI THMHUIT HANPsHKEHHOCTH 3TUX IOJIEH U 9KBU-
MOTEHIMAJIbHBIX TOBEPXHOCTEH.

IIpoBOMHUKY B 31EKTPOCTATUYECKOM I0JIE. Y CIIOBHE PABHOBECHS 3apsIJIOB.

JIM2IEeKTPUKY B AIEKTPOCTAaTUYECKOM MoJie. JuanexTpuueckas IpOHUIIaeMOCTh BEIIEeCTBa.

Konpencarop. DnekTpoéMKOCTh KOHACHCATOPA. DNEKTPOEMKOCTD MIIOCKOT0 KOHAECHCATOPA.

[TapannensHoe coequHeHUE KOoHAEeHCAaTOPoB. [locnenoBarenbHOE COeIMHEHNE KOHEHCATOPOB.

DHeprust 3apsHKEHHOTO KOHZICHCATOPa.

JIBrkeHue 3apsKEHHOM YaCTHIBI B OJHOPOJAHOM JJIEKTPUYECKOM TOJIE.

TexHHUeCcKkue ycTpOMCTBAa M TEXHOJIOTMYECKHE MPOLIECCHI: IEKTPOCKOI, IEKTPOMETP, IIIEKTPOCTaTHIECKAs 3a-
IINTA, 3a3eMJICHHUE AIIEKTPONPHOOPOB, KOHICHCATOPEI, reHeparop Ban ne I'paada.

JdeMoHCcTpauuu.

YeTpolCTBO U MPUHLMIT AEUCTBUS 3JIEKTPOMETPA.

DJeKTpUUecKoe MoJjie 3apsKeHHBIX IapUKOB.

DJeKTpUUecKoe MoJie IBYX 3apsKECHHBIX IJIACTUH.

Mogens 3nekTpoctaTryeckoro reueparopa (Ban ne I'paada).

IIpoBOTHUKH B 3NIEKTPUYECKOM IOJIE.

OnexTpocTaTHYecKast 3alTa.

YCTpoiCTBO U IeiCTBUE KOHAEHCATOPA MOCTOSIHHOM M EpeMEHHOM EMKOCTH.

3aBHCUMOCTb IIEKTPOEMKOCTH IIOCKOr0 KOHJIEHCATOpa OT ILUIOIAAN IIIACTUH, PACCTOSHUS MEXIy HUMH U JH-
JNEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus HNeKTPUYECKOr0 MO 3apsHKEHHOr0 KOHAEHCaTopa.

3apsaKa U pa3psika KOHIEHCATopa Yepe3 pe3HcTop.

Y4yeHuyeckuii IKCIIEPUMEHT, J1a0opaTopHbie padoThl, NPAKTUKYM.

OrieHKa CHJI B3aUMOJICHCTBHUS, 3apSKEHHBIX TEJl.

Habnronenue mpeBpaleHus SJHepIUy 3apsHKEHHOTO KOHAGHCATOPa B SHEPTHIO M3ITyICHHS CBETOAMOA.

W3yueHne nmpoTekaHus TOKa B IIEIH, COEprKalleil KOHAEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIUAIOB (HAIPSKEHUS) IIPH MOCIEI0BATEIEHOM COSTUHEHUH KOHICHCATOPOB.

HccnenoBanue paspsiia KOHASHCATOPa Yepe3 Pe3UCTop.

Tema 2. ITocTOSIHHBIN 3J1eKTPUYECKHIi TOK.

Cuna toka. [TocTosiHHBIN TOK.

VYcoBuS CymecTBOBaHUS ITOCTOSIHHOTO ANeKTprdeckoro Toka. Mcrounmku toka. Hanpspkerue U u DJ1C &.

3axon OMa 111 yyacTKa UenH.

ONeKTpUYECKOe COINPOTHUBIECHHE. 3aBUCHUMOCTb CONPOTHUBIEHHS OJHOPOJHOTO MPOBOJHHMKA OT €ro IJIUHBI U
IUIOINAAH NOTIEPEYHOT0 CeYEeHNUs. Y eJIbHOE CONPOTUBIICHUE BEIECTBA.

ITocnenoBarensHOE, NapajuIeIbHOE, CMEMIAHHOE COEIUHEHNE TPOBOJIHUKOB. Pacdér pa3BeTBIEHHBIX IEKTpUYe-
ckux 1enei. [Ipasuna Kupxroda.

Pabora anextpuueckoro Toxa. 3akoH [xoymis—JIeHna.

MOUTHOCTH 3MEKTPUUYECKOT0 TOKa. TernoBast MOIIHOCTE, BhIIENAeMas Ha PE3UCTOpeE.

OJIC u BHyTpeHHee CONPOTHBIICHNE UCTOYHHUKA TOKa. 3akoH OMa /I TIOTHOW (3aMKHYTOH) AJIEKTPUIECKOMN I1e-
nu. MomHOCTh UCTOYHMKA TOKA. KOpoTKoe 3aMbIKaHMeE.

KonpeHcarop B 1ienu NOCTOSHHOTO TOKA.

TexHnueckue yCTpOWCTBA M TEXHOJIOTUUECKUE MPOLECCHl: aMIIEPMETP, BOINBTMETP, PEOCTAT, CUETUUK INEKTPU-
YECKOM IHEPTHUH.

JemMoHcTpanuu.

W3MmepeHue cumbl TOKa U HAIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS ATl pE3UCTOPA, JTaMITbl HAKAaIHBAHUS U CBETOAMOA.

3aBHCHUMOCTH CONPOTHBIICHHUS IFITMHIPUIECKIX IIPOBOAHUKOB OT JJIMHBI, IUTOIIAAN [TOTIEPEYHOTO CEUSHHS U Ma-
TepHaia.

HccnenoBanme 3aBUCUMOCTH CHITBI TOKA OT COTIPOTHBIICHUS TIPH TOCTOSTHHOM HANpPSHKEHUH.

IIpsimoe m3mepenne D/]C. KopoTkoe 3aMbIkaHne rajJbBaHHYECKOTO IEMEHTa U OIIEHKAa BHYTPEHHETO COPOTHUB-
JICHHUS.

Crioco6b1 coeTuHEeHNsT HICTOYHUKOB Toka, DJIC GaTapeil.



HccnenoBanue pasHOCTH NOTEHIMATIOB MEXKIY MOIIOCAMU UCTOUHHMKA TOKA OT CHJIBI TOKA B IIETIH.

Ydyennvecknii JKCIIEPUMEHT, JIA00PaTOPHbIe PA00ThI, MPAKTHKYM.

HccnenoBanue cMEIaHHOTO COSAUHEHUS PE3UCTOPOB.

M3MmepeHue yaenbHOro CONPOTUBICHUS IPOBOAHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIPSKEHUs AJIS JIaMITbl HaKaJIUBAaHUS.

YBenu4yeHue npeiena u3MepeHus aMmrepMeTpa (BoJIbTMETpa).

Wzmepenne O/1C 1 BHYTPEHHETO CONPOTHBIICHHUS HCTOYHHIKA TOKA.

HccnenoBanue 3apucumocty D/1C rarbBaHNYECKOT0 3IEMEHTa OT BPEMEHH IIPU KOPOTKOM 3aMBIKaHHU.

HccnenoBanne pasHOCTH NOTEHIMATIOB MEKIY MOIIOCAMU HCTOYHHMKA TOKA OT CHIIBI TOKA B LETIH.

HccnenoBanne 3aBUCUMOCTH MTOJIE3HON MOIIHOCTH MCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku B pa3IM4HBIX cpeaax.

OnexTpuyecKas IpOBOJUMOCTb Pa3IMYHBIX BELIECTB. DJIEKTPOHHAS POBOJIUMOCTb TBEPABIX METAJUIOB. 3aBHCU-
MOCTb COIIPOTHUBIIEHHS METAJIOB OT TeMIepaTypbl. CBEpXIPOBOJUMOCTb.

OnexTpuueckuil Tok B Bakyyme. CBONMCTBA 3JIEKTPOHHBIX ITyUKOB.

ITonynpoBonnuku. CoOcTBeHHass M NpHMECHas MPOBOJUMOCThH IMOJYNpoBOAHUKOB. CBoiicTBa pP—N-mepexona.
[ToaynpoBoTHUKOBBIE ITPUOOPBHI.

OneKTpUUecKuil TOK B 3JIEKTPOJIUTAX. DINEKTpoIUTHYEcKas Iucconuanus. DnexTponus. 3akoHsl Dapanes mis
JNEKTPOIH3A.

OnexTpudeckuii TOK B razax. CaMOCTOSTEIbHBIM M HECAMOCTOSTEIBHBIN pa3psia. Pa3nmudHbIe THIBI CaMOCTOS-
TenbHOro paspsiaa. Monnus. [1na3ma.

TexHn4ecKkue yCTpONHCTBA M MPAKTHIECKOE TPHUMEHEHHUE: Ta30pa3psaHbIe JIAMIIBI, JJICKTPOHHO-ITydeBast TPyOKa,
TIOJTYTIPOBOTHUKOBBIE TIPHOOPHI: IO, TPAH3UCTOP, (POTOAMOA, CBETONOA, TaTbBAHNIKA, pAQUHUPOBAHNE ME/H, BHITLIAB-
Ka aJIOMUHUS, JIEKTPOHHAs MUKPOCKOIIHSI.

JdemoHcTpanmuu.

3aBUCHUMOCTH CONPOTUBJICHUS METAIIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsl anekTponnza Papanes.

HckpoBoii paspsii U IPOBOJAUMOCTb BO31yXa.

CpaBHEHHE IPOBOAUMOCTH METAJIIIOB M MOJTYIIPOBOIHUKOB.

OIHOCTOPOHHSISI NPOBOAUMOCTD AUOJA.

Y4yeHuyeckuii IKCIIEPUMEHT, J1a0opaTopHbie padoThl, IPAKTUKYM.

Habmonenune snexTponmsa.

W3mepenne 3apsiga 0MHOBAIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH CONPOTUBIICHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTePUCTUKU A0/,

PDu3nyecKHii IPAKTUKYM.

Crioco0bI u3MepeHust pU3N4YecKUX BEIUUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U U(POBBIX M3MEPUTEIBHBIX MPH-
OOpOB U KOMIIBIOTEPHBIX JaTYUKOBBIX CHCTEM. AOCOJIIOTHBIE U OTHOCHUTEJbHbIE TOTPELUIHOCTH M3MEpeHHH (U3MYECKUX
BennuuH. OTIeHKa I'PaHMIl OTPEIIHOCTE.

[IpoBeneHue KOCBEHHBIX WU3MEPEHHI, MUCCIEAOBAHUN 3aBUCUMOCTEH (M3MYECKUX BEIWYHH, MPOBEPKA MPEJIo-
KEHHBIX TuIoTe3 (BbIOOp M3 paboT, ONMMCAHHBIX B TEMATHUECKHUX pa3zeiax «YUYeHHIECKHH SKCIIEPUMEHT, JJabopaTopHbIe
paboTHI, MPAKTUKYM).

Me:xnpeamMeTHble CBSA3HU.

Wzyuenne xkypca ¢pusnkn yriayoiaéHHOTo ypoBHS B 10 Kiacce oCymIecTBIAETCS ¢ yU4ETOM COJIep KATEIbHBIX MEX-
MIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTHKH, OMOJIOTHH, XMMUH, Teorpapuu U TEXHOJIOTHH.

MesknpeaMeTHbIC MOHATHUS, CBSI3aHHbIC C M3y4YeHHEM METOJ0B HAYYHOIO NMO3HAHHUSA: SBICHUE, HAyYHBIN
¢axr, runoresa, Gpuznyueckas BEINYNHA, 3aKOH, TCOPUSs, HAONIIOAEHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOIEb, H3Mepe-
HHe, MOTPEIIHOCTH U3MEPEHU, U3MepUTEIIbHbIE PUOOPEL, IIM(pPOBas TadopaTopusl.

MaremaTHKa: pelieHue cucTeMbl ypaBHeHui. JInneitnas GpyHkuus, napadona, runepbona, ux rpaduky 1 CBO-
cTBa. TpuroHoMmerpuieckne (yHKIUU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE TPHTOHOMETPHYIECKOE TOXKIe-
CTBO. BEeKTOpHI M HX MPOEKINH Ha OCH KOOPAWHAT, CI0’KEHHE BEKTOPOB.

Buosaorus: MexaHn4eckoe JIBIKEHHE B )KUBOW mpupoze, 1uddysus, ocMoc, TEIUI00OMEH KUBBIX OPTaHU3MOB,
TEIJIOBOE 3arps3HEHHE OKpY’Kalolleld Cpeipl, YTHIM3alus OMOOPraHMYECKOTO TOIUIMBA JJISI BBIPAOOTKH «TEIUIOBOM» H
AJIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSKEHUE U KANWUIAPHBIE SBIEHUS B MPHUPOJE, IIEKTPUUECKHUE SIBICHUS B XKMBOU
IIPUPOJIE.

XuMus: JUCKPETHOE CTPOECHUE BEIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIpHAsl Macca, IMo-
JlydeHHe HaHOMAaTEepUalIOB, TEILUIOBBIE CBOMCTBA TBEPABIX TEIl, JKUAKOCTEH U ra3oB, HKHUJIKUE KPUCTAIUIBL, AJIEKTPUUIECKHE
CBOMCTBA METAIJIOB, JIEKTPOIUTHYECKAS JICCOINAIINS, TaIbBAaHUKA, JICKTPOHHAS MUKPOCKOITHSL.

I'eorpadus: B1a)XHOCTH BO3/1yXa, BETPHI, 0ApOMETp, TEPMOMETP.

TexHoJiorus: nmpeodbpa3zoBaHue IBHKEHUI ¢ MCIOIB30BAaHNEM MEXAaHH3MOB, YUET CYXOTro M JKHAKOTO TPEHHS B
TEXHUKE, CTATUYeCKHe KOHCTPYKUMHU (KPOHINTEHH, peméTdarsie KOHCTPYKIMH), MCIONIb30BaHUE 3aKOHOB COXpPAaHEHHUS
MEXaHUKH B TEXHHKE (THPOCKOIN, BOJOMET M JPYyrue), IBUTATENb BHYTPEHHETO CTOpaHMs, rmapoBas TypOuHa, ObITOBOH
XOJIOAWIBHUK, KOHIWIIMOHEP, TEXHOJIOTHH IOJIYYSHHS COBPEMEHHBIX MAaTepHaioB, B TOM YHCJIE HAHOMATEpHUAIOB, U



HAHOTCXHOJIOTHH, IEKTPOCTATUYCCKAS 3alUTA, 3a3€MIICHHUE 3JICKTPONPHUOOPOB, Tra30pa3psiiHbIC JIAMIIBI, TTOJTYIPOBOIHU-
KOBBIC IPUOOPEI, TaIbBAHHKA.
11 KJIACC

Paznea 4. diaexkTpoanHamMuka.

Tema 4. MarHuTHoe 1oJie.

B3aumoseiicTBHEe MOCTOSTHHBIX MarHUTOB W MPOBOAHUKOB C TOKOM. MarHutHoe mojie. BeKTop MarHuTHOW HH-
aykuuu. [IpyHIMn cyneprno3suuuy MarHuTHBIX 1osiel. JINHUKY MarHUTHOM MHIAYKIUH.

Mar=uTHOE T10JIe IPOBOAHUKA C TOKOM (TIPSIMOTO IIPOBOIHUKA, KATYIIKHA M KPYyroBoro BUTKa). OmeIT Dpcrena.

Cua Ammepa, e€ HanpaBJICHHE 1 MOTYJIIb.

Cuna Jlopenma, e€ HampaBiIeHHE U MOAYNb. [IBIbkeHHE 3apsDKEHHOM YacTHIIBI B OJHOPOIHOM MAarHUTHOM IIOJIE.
Pa6ora cuet Jlopenna.

MarnutHoe nose B BeuiecTBe. DeppoMarHeTUky, napa- U TMaMarHeTUKH.

TexHu4yeckue yCTpONCTBA U TEXHOJIOTUYECKUE MPOLIECCHl: MPUMEHEHHE TTOCTOSHHBIX MarHUTOB, 3JIEKTPOMAarHu-
TOB, TECTEP-MYJIbTHUMETP, JICKTPOABUTATENb SIKOOH, YCKOPUTEIH 3JICMEHTAPHBIX YaCTHII.

JdemoHcTpanmuu.

KapTrHa TUHUA HHAYKIUA MATHUTHOTO TOJISL TIOJIOCOBOTO M IIOJJKOBOOOPA3HOTO MOCTOSIHHBIX MArHHUTOB.

Kaptuna nuHuii MarHUTHON MHAYKUMU TMOJIS JUIMHHOTO MPSMOTO MPOBOJAHHMKA M 3aMKHYTOTO KOJBIIEBOTO MPO-
BOJIHUKA, KATYIIKA C TOKOM.

B3anMmopaelicTBre ABYX NPOBOIHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuibl JIopeHI1a Ha HOHBI SJEKTPOIMUTA.

HabmoneHne NBMKEHUS ITy4Ka SJIEKTPOHOB B MAarHUTHOM IIOJIE.

[puHIUD OefcTBUS MEKTPOU3MEPHUTEIHHOTO IPHOOPA MATHUTOAIEKTPHICCKON CHCTEMEI.

YdyeHuueckuii IKCIIEPUMEHT, J1a00paTOpHble padoThl, NPAKTUKYM.

HccnenoBanye MarHUTHOTO ITOJIS IOCTOSHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (heppoOMarHeTHKOB.

UccnenoBanue neicTBUS TOCTOSTHHOTO MAarHUTa Ha paMKy C TOKOM.

W3mepenue cunsl Amnepa.

N3ydenne 3aBUCIMOCTH CHIIBI AMIIepa OT CHJIbI TOKA.

OmnpeneneHre MarHUTHOW HMHIYKIIMHA Ha OCHOBE M3MEPEHUS CIUTBI AMIIepa.

Tema 5. DjIeKTPOMATHUTHAA UHIYKLMS.

SIBnenue 3neKTpoMarHUTHON MHAYKUMU. IToTok BekTopa MarHuTHOM MHAYKUMHU. DJC MHAYKUMU. 3aKOH dJEK-
TpoMarHuTHOM uHAyKunu Papanes. Buxpesoe anekrpudeckoe noise. Toku Dyko.

O/1C MHAYKOWHU B IPOBOJHUKE, TBIDKYIIEMCS B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuio JleHna.

NuayktusHOCTh. KaTymika WHAYKTUBHOCTH B IIETH TIOCTOSIHHOTO TOKa. SIBnenune camonuaykmuu. IJ1C camouH-
JYKIIHH.

DHeprus MarHUTHOTO TIOJISl KATYIITKUA C TOKOM.

DNEeKTPOMAarHUTHOE TIOJIE.

TexHu4yeckue yCTpoHCcTBa U TEXHOJOTHYECKHIE MPOIECCH: HHIYKIIMOHHAS Me€4b, COJIEHOU/, 3all[UTa OT AJIEKTPH-
3alli¥ TeJ MPH ABIKCHUH B MATHUTHOM IT0JIE 3eMITH.

JdeMoHCcTpauuu.

HabmoneHue siBIIeHUS 2IEKTPOMATHUTHON HHIYKIINH.

HUccnenosanne 3apucumocty D/]C MHIYKIIMA OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MTOTOKA.

IIpaBuino Jlenua.

[TageHne MarauTa B aIFOMIHHEBOH (MEIHOMN) TpyoOe.

SIBieHre CaMOMHTYKITUY.

Uccnenosanue 3aBucumoctu J/1C caMOMHIYKIIUN OT CKOPOCTH U3MEHEHHUS CUJIBI TOKA B IIETIH.

Y4yeHuvecKuii IKCIIEPUMEHT, J1a00paTOPHbIe PpadoThl, NPAKTUKYM.

HccnenoBanue SBICHUS JIEKTPOMArHUTHOW WHIYKITHH.

OnpeneneHre WHAYKIIMA BUXPEBOTO MArHUTHOTO TIOJISI.

UccnenoBanue siBlIeHUS CAMOMHIYKIUH.

COopka MOJIeI ! IIEKTPOMArHUTHOTO TeHepaTopa.

Pa3ngen 5. Kosie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koj1e0aHmsl.

KonebarenpHas cucrema. CBOOOIHEIE KOJIEOAHMS.

TlapmoHudeckue xonebanus. KunemaTmaeckoe U JHHAMHYECKOE ONMHCAHUE. DHEPreTHYECKOE ONMUcaHue (3aKOH
COXpaHEeHHsI MEXaHUIEeCKOW dHeprun). BrIBOA AMHAMUYECKOTO OMMCAHUS TAPMOHUYECKUX KOJICOAHHA U3 UX DHEpreTHYe-
CKOI'0 M KHHEMATHYECKOI'O OIMMCAHMUS.

Awmmmutyna u ¢asza konedanuii. CBA3b aMIUTUTY bl KOJICOAHMIA UCXOJHOW BETMIMHBI C aMILTUTYJaMH KoJieOaHMi
€€ CKOPOCTH U YCKOPEHMUSL.

Ilepuon u gacrora xonebanuii. Ileproa Manbix cBOOOAHBIX KOJEOAaHUI MaTeMaTHUEeCKOro MasTHHKA. [leprox
CBOOOTHBIX KOJIEOAHMI MTPYKUHHOT'O MasTHUKA.



[NonsiTre 0 3aTyxaromux KojebaHusx. Boinyxnennsie konebanus. Pesonanc. PezonancHast kpusasi. Bnusinue 3a-
TyXaHUs Ha BUJ] PE30HAHCHOW KpUBOW. ABTOKOJIEOAHHSI.

TexHnueckue ycTpoicTBa U TEXHOJOTHUECKUE IMPOLIECCH: METPOHOM, Yachl, Kayelld, My3bIKaJlbHbIE HHCTPYMEH-
ThI, ceficMorpad.

JdemoHcTpanmuu.

3amnuck K01e0aTeIbHOTO JBHIKCHUSL.

HabmroneHne He3aBHCUMOCTH NEPUOA MaJbIX KoJdeOaHui rpy3a Ha HUTH OT aMIUIUTY/IBL.

HccnenoBanue 3aTyXaroNux KoieOaHUH 1 3aBUCHMOCTH TIEPHO0/1a CBOOOIHBIX KOJICOAaHUH OT CONMPOTUBIICHHS.

HccnenoBanme konebaHuii rpy3a Ha MACCHBHOM MpPY)XKHHE ¢ MeIbi0 (popMUpOBaHUS MPEICTABICHUH 00 HMIeas-
HOW MOJENU NPYXMHHOTO MasiTHHKA.

3aKOH COXpaHEHHMS SHEPTUH IIPH KOJIEOAHUSX Ipy3a Ha MPYyKHHE.

HccnenoBanue BEIHYXICHHBIX KOJICOaHUI.

Habnronenue pesoHaHca.

YuyeHHYeCKHIi IKCIIePHMEHT, JJa0opaTopHbIe pa0oThl, IPAKTUKYM.

Wzmepenue nepuoaa cBOOOAHBIX KoJeOaHNi HUTSHOTO U IPYKMHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBIDKCHUS TeJla B X0/1€ KOJIEOaHUi Ha yIIpyroM IoiBece.

M3ydenue qBUKEHUS] HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue 3HEPTHN B IIPYKUHHOM MasTHHKE.

HccnenoBanue yObIBaHUS aMILIUTY/IbI 3aTyXaMOMIUX KOIEOaHUH.

HccnenoBanne BHIHYKICHHBIX KOJIeOaHMI.

Tema 2. DjIeKTPOMATHUTHBIE KOJIeOaHusl.

KonebaTenpHblit KoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUS B MIICAbHOM KOJEOAaTEIFHOM KOHTYpE.
®opmyna TomcoHa. CBA3b aMIUIUTYBI 3apsia KOHACHCATOPA C aMIUTUTY 10N CHIIBI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUSI SHEPTUH B UJICAITLHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxarolue IeKTPOMarHUTHbIE KoJieOaHus. BoIHYKIeHHbBIE 2JIEKTPOMarHUTHBIE KOJIEOaHMSI.

IlepemenHbIif TOK. MOIIHOCTh MEPEMEHHOI'O TOKAa. AMIUIMTYJHOE M JCHCTBYIOIEe 3HAUCHHE CHJIBI TOKa U
HAIpsDKEHUS TIPU Pa3IndHON (pOpMe 3aBUCHMOCTH IEPEMEHHOT'0 TOKA OT BPEMEHH.

CuHycouJaNbHBIN NepeMeHHbIN ToK. Pe3ucTop, KOHACHCATOP M KaTyIlIKa HHAYKTUBHOCTH B LIEMIH CHHYCOUIAJb-
HOT'O IIEpEMEHHOr0 TOKa. Pe3onanc TokoB. Pe3oHaHC HanpsKeHuil.

WneansHsrii Tpanchopmarop. IIpon3BoacTso, nepenaya u moTpeOICHAE INEKTPUIECKON IHEPTUHL.

OKONOrn4ecKue pUCKH MPHU MPOU3BOACTBE ANEKTpodHepruu. KymbTypa HCHOIB30BAHUS AIIEKTPOSHEPIUHU B MO-
BCEIHEBHOM XKHU3HH.

TexHHueckue ycTpoiCcTBa U TEXHOJIOTMYECKHE MPOLECCHI: INEKTPUUECKUM 3BOHOK, TEHEPATOP MEPEMEHHOTO TO-
Ka, JINHUHM DJIEKTpoIepenad.

JdemoHcTpanuu.

CB060IHBIE ANIEKTPOMArHUTHBIE KOJICOaHUs.

3aBUCHMOCTD YaCTOTbI CBOOOIHBIX KOJIEOAaHUI OT HHIYKTUBHOCTU M EMKOCTH KOHTYpA.

OcumiIorpaMmbl 3J1€KTPOMarHUTHBIX KOJIeOaHHH.

I'enepaTop He3aTyXaromUX IEKTPOMArHUTHBIX KOJeOaHui.

Mopens 37eKTPOMarHUTHOTO TeHepaTopa.

BrIHyK1€HHbIE CHHYCOUAATIbHBIE KOJIeOaHus..

Pesucrop, karynika HHIYKTUBHOCTH H KOHJIEHCATOP B LIEMHU IEPEMEHHOI0 TOKA.

Pe3onanc npu nocnenoBaTenIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U KOHJEHCATOPA.

YCTpoicTBO M IPUHIIMIT ASHCTBHS TpaHCHOpPMATOpa.

Mojenb IMHUY NIEKTPONEpEaaUH.

Y4yeHuveckuii IKCIIEPUMEHT, J1a00opaTopHble padoThl, IPAKTUKYM.

W3yuenue tpancopmaropa.

HccnenoBanue nepeMEeHHOTO TOKa Yepe3 MOCIIeA0BAaTeIbHO COeAMHEHHbBIE KOHIGHCATOP, KaTYIIKY W PE3UCTOpP.

Habnronenue 31eKTpOMarHuTHOTO pe30HAHCA.

HWccnenoBanne paboTH HCTOYHUKOB CBETA B IIEMH IIEPEMEHHOTO TOKA.

Tema 3. MexaHnuyeckue U 3J1eKTPOMATHUTHBIE BOJTHBI.

MexaHuueckue BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsle u npojoibHble BoaHBL [lepuon, ckopocTs
pacrpocTpaHeHusl ¥ JIMHA BOJHBL. CBOHCTBA MEXaHWYECKHX BOJIH: OTpakKeHHE, NpesioMieHHe, nHTepdepeHnns u au-
(bpakuus.

3Byk. CkopocTh 3ByKa. 'poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHNE OKPYIKAIOIIEH CPENbI.

ONEeKTPOMAarHUTHBIE BOJIHBL. Y CIOBUS U3IY4EHUS JIEKTPOMArHUTHBIX BOJNH. B3auMHas opHeHTalus BEKTOPOB B
3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa 3NIEKTPOMArHUTHBIX BOJH: OTPaKeHHE, IPEIOMIICHHE, TOJISIPH3ays, HHTEphEpEeHINI 1 AU(PAKITHSL.

[Ikaxa 3eKTpOMarHUTHEIX BOJH. [[pruMeHeHne 3JeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHuune! paguocBs3u u TeneBuaeHus. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPY KArOIIeH Cpeibl.



TexHUYecKHe yCTpOMCTBa U MPAKTUUECKOE IPUMEHEHHUE: MY3bIKJIbHBIE HHCTPYMEHTBI, paiap, paauonpuéMHUK,
TEJICBU30D, aHTeHHa, TeaedoH, CBU-neus, ynpTpa3ByKoBasi IMarHoCTUKa B TEXHUKE U MEIUIIMHE.

JeMoHcTpanuu.

O0pazoBaHue U pacrpoCTpaHEHUE MONEPEYHBIX M MPOJIOIBHBIX BOJIH.

Kouneo6umromieecs Teno kak HICTOYHUK 3BYKa.

3aBUCHMOCTb JJTUHBI BOJIHBI OT YaCTOTHI KOJIeOaHMHA.

Habmronenne oTpaxxeHUs 1 IPETOMIICHHS MEXaHIMUYECKHUX BOJIH.

Habmonenne naTepdepeHnn u Audpakni MEXaHHIEeCKUX BOIH.

AKyCTHYECKHI pe30HAHC.

CBoJiCTBa yIbTPa3ByKa U €r0 IIPHIMEHEHHE.

HabmoneHne cBsI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYIOH U 9acTOTOH KOJIeOaHwiA.

HccnenoBaHue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpPaXCHHUE, NPEJOMIICHHE, Hoyspu3anus, nudpakuus, vH-
TepdepeHIus.

OOHapyxeHne HHYPAKPACHOTO U yIbTPa(HOIETOBOIO H3ITyYESHHIH.

YuyeHHYeCKHii IKCIIePHMEHT, JJa0opaTopHbIe pa0oThl, TPAKTUKYM.

N3ydenue napaMeTpoB 3ByKOBOM BOJIHBIL.

M3ydenue pacripocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onruka.

IIpsiMosnHENHOE pacpoCTpaHEHHE CBETA B ONHOPOAHOM cpene. JIyu cBeTa. ToueyHbIN HICTOYHUK CBETA.

OtpakeHne cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne M300paskeHMH B IUIOCKOM 3epkaie. Cdeprueckne
3epKaia.

[Ipenominenue cBera. 3aKOHBI NIPEITOMIICHUS CBeTa. AOCONIOTHBIA MOKa3aTenb IMpenoMieHUs. OTHOCHTEIbHbIH
TIOKa3aTelb MpeoMiIeHHs. II0CTOsIHCTBO 4acTOTHI CBETa M COOTHOIICHUE JJIMH BOJH IIPH NEPEX0/ie MOHOXPOMAaTHYECKO-
IO CBETa 4yepe3 IPaHuIly pasfesia IByX ONTHUECKUX CPes.

Xop nmyueit B npusme. Jucniepcust ceta. CrnoxHbIl coctaB Oenoro ceeta. L[Ber.

ITonHOE BHyTpeHHee oTpakeHue. [IpeienbHbIi yroi MoJHOTO BHYTPEHHETO OTPaskEHUS.

CoGwuparoniyie u pacceuBaroniye JuH3bl. ToHKas nrH3a. POKYyCHOE PACCTOSIHUE M ONTHYECKAasl CHJla TOHKOH JIMH-
3bl. 3aBUCUMOCTH (DOKYCHOTO PacCTOSHHS TOHKOH c(hepuuecKOM JIMH3BI OT €€ reOMETPUU U OTHOCHUTEIIBHOTO MMOKa3aTels
MIPETIOMIICHUS.

®opMysia TOHKOH JIMH3bI. Y BEJIMYEHHE, JaBAEMOE JIUH30MU.

Xop Jryda, IpOLIEIIEero JUH3Y 10J MPOU3BOJIBHBIM YIJIOM K €€ TIaBHOU onTHdyeckoi ocu. ITocTpoenne nzobpa-
KEHUH TOYKH M OTPE3Ka MPsIMOil B COOMPAIOIINX M PACCENBAIONIMX JIMH3aX U UX CHCTEMaX.

Onruueckue npubopsl. Paspemaromast ciocooHoCTh. I'71a3 Kak onTHdeckas CHCTeMa.

[Ipenensl MPUMEHUMOCTH TEOMETPUIECKON OIITHKH.

BonnoBas ontuka. MHTEepdepennns cBera. KorepeHTHbIE UCTOYHUKHU. Y CIOBHS HAOIIOJCHHUSI MAaKCUMYMOB U
MHUHAMYMOB B UHTep(EPEHIIMOHHOI KapTHHE OT JIBYX KOI'€PEHTHBIX MCTOYHUKOB. [IpuMepsl Kilaccneckux MHTephepeH-
IMUOHHBIX CXEM.

Hudpakuust ceera. AndpakuuonHas pemérka. YcaoBue HaOIOACHHUS TJIaBHBIX MAaKCUMYMOB TIPH NaJeHUU MO-
HOXPOMATHUYECKOTO CBeTa Ha AU(PAKIIMOHHYIO PEIIETKY.

Ilonsgpuzanus ceera.

TexHnYecKHe yCTpOHCTBAa M TEXHOJIOTHYECKHE IPOIECCHI: OYKH, JyIa, NMEpUCKON, (oToammapaT, MUKPOCKOII,
MIPOEKIIMOHHBIN arnmapar, IPOCBETICHNE ONTHKH, BOJIOKOHHAS ONTHKA, AU(PPAKIIMOHHAS PeIETKA.

JdeMoHCcTpauuu.

3aKOHBI OTPaXKEHHS CBETA.

HccnenoBanue nMpeaoMIICHHS CBETA.

Hab:roneHne oaHOro BHYTPEHHETO OTpakeHHs.. MoJienb CBETOBOA.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB Uepe3 MIOCKONAPAUIEIbHYIO IIIACTHHY U IPU3MY.

HccnenoBanue CBOWCTB H300paKeHUH B JTMH3AX.

Monenu MUKPOCKOIIA, TEJIECKOIA.

Ha6mronenne natepdepeHIm cBera.

HabmoneHne nBeToB TOHKHX IJIEHOK.

Habmonenne qudpakuum cera.

W3ydenune qudpakinOHHON PEIIETKH.

Habmonenne qudpakimoHHOTO CHEKTpa.

Habmonenne nucnepcun cBeta.

Hab:mronenne nossipuzanuu cBera.

[IpumMeHeHne MONSPOUIOB JUIS U3YUEHHS MEXaHUUECKUX HANPSDKCHHH.

Y4yennveckuii IKCePUMEHT, J1a00paTopHbIe Pad0Thl, MPAKTHKYM.

W3mepenne moka3aTesns MPeIOMICHHS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAacCTOSTHUS OT BellecTBa (Ha MpUMeEpe KUAKUX JTMH3).

M3mepenne poKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIMH3.

[Tomyuenne n300pakeHNsI B CHCTEME U3 TUIOCKOTO 3€pKajla U JIMH3EL.

ITomyuenne n300pakeHNs1 B CHCTEME U3 ABYX JIHH3.



KoncTpynpoBaHue TeIECKONMNYECKUX CUCTEM.

Habmonenne nudpakuuy, HHTEpGEPEHIINH U OTSPU3ALUH CBETA.

W3ydenue nonspuzanuyu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTU AUIIEKTPUKA.

Wzyuenne naTepdepeHINy Ja3epHOro N3TyueHHs Ha IBYX LIEIIX.

HaGmonenue aucnepcui.

HaGumonenue u nccnenoBanue AUQPaKIMOHHOTO CIICKTpa.

M3mepeHue nuHbI CBETOBOW BOJIHBI.

[omydeHne criekTpa U3Ty4eHHs CBETOAHO/1A IPH TIOMOIIH TH(PPaKINOHHON PeIIETKH.

Pasnen 6. OcHOBBI cleMAJIbLHOM TEOPUH OTHOCUTEIbHOCTH.

I'paHuLBl IPUMEHUMOCTH KIacCHYECKON MexaHUKU. [locTynaTsl ciequanbHOM TE€OpUH OTHOCUTEIBHOCTH.

IIpocTpancTBeHHO-BpeMeHHOH uHTepBan. llpeoOpazoBanms Jlopenma. YcnoBue npuamHHOCTH. OTHOCHTEINB-
HOCTb OJJTHOBPEMEHHOCTH. 3aMeAJIeHUEe BPEMEHH U COKPALICHUE JIHHEL.

OHeprust ¥ UMITYJIbC PENITUBUCTCKOMN YaCTHIIBL.

CBsI3b MaccChl C 9HEprueit U UMIYIbCOM PEIATUBUCTCKOM YaCTHIIBI. DHEPTHsl TOKOS.

TexHnueckue ycTpoHCTBa M TEXHOJOTHUECKUE MPOIECCHl: CITyTHUKOBbIE IPUEMHUKH, YCKOPUTEIH 3apsKEHHBIX
JacTull.

YUeHNYECKUH IKCIIEPUMEHT, 1a00paTOpHBIE PA0OTHI, HPAKTHKYM.

OmnpenencHre UMITYJIbCa U SHEPTUH PEISITUBUCTCKUX dacTUIl (10 (oTorpadusM TPEKOB 3apsHKCHHBIX YaCTHIl B
MAarHUTHOM TIOJIE).

Pasnen 7. KBanroBasi puzmuka.

Tema 1. KopnyckyJIsipHO-BOJIHOBO# 1yaau3m.

PaBHOBecHOE TemIoBOE M3NTydeHHE (M3ITydeHHEe abCOMOTHO 4EPHOTO Tena). 3akoH cMmemeHus Buna. ['mnoresa
[Tnanka o0 KBaHTax.

®DOTOHBL. DHEPrHs U UMITYJIbC (POTOHA.

doroappexr. Ompitel A. I'. CroneroBa. 3akonbsl (oTodddexra. YpaBHenue DitniireliHa st GpoTodddekra.
«KpacHas rpanuna» ¢poroaddekra.

JlaBnenue cBeTa (B 4aCTHOCTH, J]aBJICHUE CBETA HA aOCOJIOTHO MOTJIOMIAIOIIYIO U a0COIIOTHO OTPaXKAIOIIYIO T10-
BepxHOCTh). OmbIThI I1. H. JIeGenena.

Bonnosrle cBoiicTBa yactull. BonHsl e bpoitns. [{nuHa BomHB! Ae bpoiins u pasMeps! o6iacTy JOKaIH3alUU
JBIKyIIeics gacTuipl. KopmycKynspHO-BOIHOBOH Kyann3M. Audpakiust 2IeKTPOHOB Ha KpUCTaIax.

Criermudrika n3meperuit B Mukpomupe. CooTHOIEHHS HeonpeaenéHaoctel [ eizenbepra.

TexHUYECKHE yCTPOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIEKTPOMETp, (poToanemenT, GpoTomaTynk, TYHHEIb-
HBIIf MUKPOCKOII, COJTHEUHas1 OaTapest, CBETOIHOI.

JdeMoHCcTpauuu.

®DoT1o3¢h(hexT Ha YyCTAaHOBKE C IIMHKOBOW TIACTHHOM.

HccnenoBanue 3aK0HOB BHeIIHero Gpotodddekra.

HccnenoBanue 3aBUCHIMOCTH COIIPOTHBIICHHS MOTYIIPOBOIHIKOB OT OCBEIIEHHOCTH.

Caeroauof.

ConHeuHas OaTapest.

Y4yeHnveckuii IKCIIEPUMEHT, JIAa00paTOpHbIe Pad0Thl, IPAKTHUKYM.

HccnenoBanue otopesucropa.

Wzmepenne nocrosiHHOM [1nanka Ha ocHOBe nccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Yepe3 CBETOANO]] OT HANPSKEHUSI.

Tema 2. ®usznka atoma.

OMBITHI IO HCCIICIOBAHUIO CTpOeHHs aroMa. [InanerapHas mozaeins aroma Pesepdopaa.

[ocrynats! bopa. Uzinyuenne n nornomeHne GOTOHOB MPH IEPEX0/ie aTOMa € OJHOTO YPOBHSI SHEPTUH HA JPY-

Buns! ciektpoB. CeKTp ypoBHEH SHEPTUH aTOMa BOIOPO/IA.

CroHTaHHOE M BBIHYXKJIEHHOE M3NyueHue cBeta. Jlazep.

TexHIMUECKHE YCTPOWCTBA M TEXHOJIOTHUECKHE TIPOLIECCHI: CIIEKTPAIBHBIN aHaIH3 (CIIEKTPOCKOIT), Jla3ep, KBaHTO-
BBI KOMITBIOTEP.

JemMoHcTpanuu.

Monens ombita Pesepdopna.

HabroneHne mMHEHYaTHIX CIIEKTPOB.

VYcTpolcTBO U AeiicTBUE CUETUMKA HOHU3UPYIOLUX YaCTHIL.

OnpezneneHye ATMHbI BOJIHBI 1a36pHOTO H3IIyYeHHs.

Y4yeHnveckuii IKCIIEPUMEHT, J1a00paTOPHbIe PAG0ThI, IPAKTHKYM.

Hal6mronenne TuHEHYaTOro CeKTpa.

HccnenoBanme criekTpa pa3peKeHHOTO aTOMapHOTO BOAOPO/Ia M H3MEPEHUE MMOCTOsIHHOM Punbepra.

Tema 3. ®u3nka aTOMHOI0 AAPA U 3JTeMEHTAPHBIX YAaCTHUIL.

Hyxmonnas moznens sapa I'eitzendepra—Banenko. 3apsn siapa. MaccoBoe uncio sapa. M30Tomsl.

PagnoaxTuBHOCTE. Anbha-pacmaz. DIEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnaf. ['aMMa-u3irydeHue.



3aKoH paJuoaKTUBHOIO pacnaja. PaguoakTuBHble H30TONBI B pupone. CBoiicTBa HOHU3UPYIOLIETO M3IIyUEHHUs.
Brnusinre paanoakTHBHOCTH Ha JKMBbIE Oprann3Mbl. EcrecTBeHHBIH (OH u3mydenus. JJo3umerpus.

DHeprusi CBs3U HYKJIOHOB B sizipe. SnepHble cuibl. JledekT Macchl sapa.

SnepHble peaknuu. Jlenenue u cuntes siaep. SnepHele peaktopsl. [Ipobnemsl yrnpaBisieMoro TepMOSIEPHOTO
CHUHTEe3a. DKOJIOTHUECKUE aCMIEKThl Pa3BUTHUS SIEPHOM SYHEPIeTUKU.

MeToabl perucTpaly U UCCIIEI0BaHUs IEMEHTaPHBIX YaCTHII.

OyHIaMeHTaJIbHBIC B3aNMOACHCTBHA. bapHoHbI, Me30HHI U JenToHH. [IpencraBienne o CTaHOapTHONH MOZIEIH.
KBapk-riarooHHast MOZENb aApOHOB.

Omsuka 3a npegenamu CtanaapTHOM Monenu. TEMHas MaTepust ¥ TEMHAs SHEPTHSL.

EnnHCTBO hr3mueckoil KapTHHBI MHpa.

TexHUYeCKUue YCTPONCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: TO3UMETP, Kamepa BuibcoHa, siiepHBIA peakTop,
TEPMOSIZIEPHBIN peakTop, aToOMHasi 00M0a, MarHUTHO-PE30HAHCHAs TOMOTpadUs.

YuyeHHYeCKHii IKCIIePHMEHT, JJa0opaTopHbIe pa0oThl, IPAKTUKYM.

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paqnoakTHBHOTO ()OHA C UCIIOJIB30BAHUEM JIO3UMETPA.

Wzyuenne noryonieHust 6eta-yacTUIl aTIOMHUHUEM.

Pa3gen 8. DieMeHTBI aCTPOHOMUM H ACTPOPU3NKH.

Ortansl pa3BUTHA acCTpOHOMHH. [IpHUKIagHOE N MHPOBO33pPEHUECKOE 3HAUEHUE acTpoHOMHH. [IpuMeHnMoCTs 3a-
KOHOB (DPM3UKH /7151 0OBSCHEHUS IPUPOIBI KOCMIYECKIX 0OBEKTOB.

Metozs! acTpOHOMHUYECKHX UccinenoBaHuil. CoBpeMEHHbIE ONTHYECKHE TEIECKOMBI, PaJHOTENECKOIBI, BHEATMO-
cdepHas acTpOHOMHUSI.

Bun 3Bé3nHoro HebGa. Co3Be3nus, sipKue 3BE3/bl, INIAHETHI, NX BUANMOE JIBIDKCHHE.

ConHedHas cucTeEMA.

Connue. ConneuHasi akTUBHOCTb. MicTouHuK 3HEeprun CoJHIA U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKH. JlMarpamMma «CHEKTpajbHBIA KJIacc — CBETUMOCTHY». 3BE3JBI TJIABHOM
IIOCTIeI0BATENbHOCTH. 3aBUCHMOCTD «Macca — CBETUMOCTBY UL 3BE3] II1aBHOI mocienoBaTenbHOCTH. BHyTpeHHee cTpo-
eHue 3BE371. CoBpeMeHHBIE NIPEACTABICHUS O IPOUCXOXKICHUN U 3BOJIOIMK CoJHIa U 3BE3]T. DTaIlbl JKU3HU 3BE3L.

Muteunsriif [1yts — Hama ["amaktuka. Ilonoxenue u nemwkenue ConHna B [anaktuke. Tunsl rajaktux. Pagnora-
JIAKTUKY U KBa3apbl. UEpHBIE NBIPEI B ApaX FaJaKTUK.

Bcenennas. Pacumpenne Beenernnoit. 3akon Xa06ma. Pazoeranne ramaktuk. Teopus bombimoro B3peiBa. Penmk-
TOBOE M3IIy4eHHE.

MacmrabHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie nmpobi1eMsl acTpOHOMHUH.

YuyeHnueckne HA0JII0AeHUS.

Habnronenus 3B€31HOr0 HeOa HEBOOPYXEHHBIM IJIa30M C HMCIOIB30BAHHWEM KOMIBIOTEPHBIX NMPUIIOKESHHUN IS
OTIpE/ICIICHUS TIOJIOKEHHSI HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOro MOIyIapus u
SIPKUE 3BE3BL.

Habmnronenus B Teneckomn JIyHsI, IaHeT, TYMaHHOCTEH M 3BE3IHBIX CKOTUICHHH.

PDu3nyecKHii IPAKTUKYM.

Crnioco0bl u3MepeHus pU3NYecKUX BEJIMYUH C MCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX MPH-
OOpOB 1 KOMIBIOTEPHBIX TATYMKOBBIX CHCTEM. AOCOJIIOTHBIE M OTHOCHUTEIbHBIE TOTPEITHOCTH M3MEPEeHHH (H3MIECKUX
BennuuH. OlleHKa rpaHyIl HOrPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUH, MCCIEIOBAHUN 3aBUCHUMOCTEH (PM3NYECKUX BEIMYHH, IPOBEPKA IMPEIo-
KEHHBIX TuIoTe3 (BbIOOp M3 paboT, ONMMCAHHBIX B TEMATHUECKHUX pa3zeiax «Y4YeHHIECKHH SKCIIEPUMEHT, JJab0paTopHbIe
paboTHI, MPAKTUKYM).

Obo6maroee noBTOpeHMe.

O0o001eHre U cHUCTeMaTH3alKs COAEpXKaHus pas3liesioB Kypca «MexaHuka», «MosekynsipHas (GU3UKa U TepMO-
JUHAMUKAY, «DNEeKTpoauHaMukay, «Konebanus u BoaHBD», «OCHOBHI CHIEIIMATBLHON TEOPUU OTHOCUTEIHHOCTHY, «KBaH-
ToBast pr3uKa», «DNEMEHTHI ACTPOHOMHHU U aCTPODUIUKI.

Ponb ¢u3uku 1 acTpOHOMHUHM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOH, COMAIBHON M dTHYECKON cepax IesTers-
HOCTH YeJIOBEeKa, POJIb U MECTO (HM3HUKH U aCTPOHOMHUH B COBPEMEHHOH HaydYHOW KapTHHE MHpPa, 3HAUEHHE ONHICATEFHON,
CUCTEeMaTH3UPYIOIIEeH, 00BSICHUTEIBFHOM 1 MPOrHOCTHYECKOW (QYHKINI pru3ndeckol Teopur, poiib GU3MIECKOH TEOPHUH B
(OopMHPOBaHUHM TIpEJCTaBICHUH 0 GHU3NYecKol KapTHHE MUPa, MECTO (PM3MIECKOH KapTHHBI MHUpa B OOIIEM sy COBpe-
MEHHBIX €CTECTBEHHO-HAyUYHbIX [IPEJCTABICHUI O IPUPOJE.

Me:xnpeamMeTHble CBSI3HU.

Wzyuenne xypca ¢pusnku yriyoiaéHHOTO ypoBHS B 11 Kiacce ocyIiecTBiseTcs ¢ yUETOM colepKaTeIbHBIX MEX-
MIPEAIMETHBIX CBSI3€H C KypcaMM MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpapuu ¥ TEXHOJIOTHH.

MesknpeaMeTHbIe NMOHATHUS, CBSI3AHHbIE ¢ M3yYeHHEM MeTOAOB HAYYHOIO NMO3HAHUSA: SBJICHUE, HAYIHBIN
¢axT, rumoTesa, pu3NUecKas BEIWUNHA, 3aKOH, TEOpHs, HAOMIOCHNE, SKCIIEPUMEHT, MOJCITUPOBAHNE, MOIENb, U3Mepe-
HUE, IOTPEIIHOCTH M3MEPEHHH, H3MEPUTEIbHbIE TPUOOPHI, IHU(POBast 1ab0paTOPHSL.

MaTteMaTHKa: pelIeHne CUCTEMbI ypaBHeHHH. Tpuronomerpudeckne GyHKINU: CHHYC, KOCHHYC, TAaHT€HC, KO-
TaHTEHC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKINH Ha OCH KOOPAMHAT, CI0KEHHE BEKTOPOB.



[TpousBosHbIe drieMeHTapHBIX (YHKIMH. [Ipu3Haku Mogo0us TpeyroJabHUKOB, ONpEeIeHUE TUIOMAAN UIOCKUX QUryp U
o0béma Tel.

Buosorus: snekTpudecKue BICHUS B )KMBOI MPUPOAE, KOJIeOaTeNIbHbIC JBIKEHHUS B )KUBOM MPUPOAE, IKOJIOTH-
YyecKHe PUCKH NPU MPOU3BOJCTBE NEKTPOIHEPTUH, JIEKTPOMArHUTHOE 3arps3HEHUE OKpYIKaIOIIeH Cpesl, yIbTPa3ByKo-
Bas AMAarHOCTHKA B MEIUIMHE, ONTUYECKUE SBICHUS B )KUBOU IPUPOJIE.

XHMHSI: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3MbI 00pa30BaHMs
KPUCTAITINYECKON PEIIETKY, CIEKTPAIbHBIN aHAIN3.

Ieorpadusi: MarHUTHBIE MMONTFOCA 3eMITH, 3aJIe)KH MaTHUTHBIX PyA, POTOCHEMKA 3¢MHOM MMOBEPXHOCTH, CEHCMO-
rpag.

TexHO0/IOrHsA: IPUMEHEHHE MOCTOSHHBIX MAarHUTOB, JICKTPOMArHUTOB, IEKTPOJABHIaTeNb SIKOOH, TeHepaTtop
MIEPEMEHHOT0 TOKa, WHIYKIMOHHAS 11€4b, IMHUHU JJIEKTPOIIEpead, 3JIEKTPOIBUraTeNb, pajap, paJioNpHEMHHK, TEIEBH-
30p, aHTeHHa, TenedoH, CBU-neup, ynpTpa3ByKkoBasi TUarHOCTHKA B TEXHUKE, IIPOSKIIMOHHBIN amnapaT, BOJIOKOHHAs OIl-
THKa, COJIHEYHas O0aTapes, CIlyTHUKOBBIE TPUEMHUKHY, sICPHAS SHEPTETHKA U DKOJIOTHUECKHE aCHIEKThI €€ Pa3BUTHSI.
IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBIIEI'O OBPABOBAHUAJINYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIuuHOCTHBIE Pe3yJbTaThl OCBOCHHS yueOHOro npeamera « Pu3nka» JOJDKHBI OTpaXaTh TOTOBHOCTb M CIIOCO0-
HOCTh OOYYaIOMIUXCS PYKOBOACTBOBATHCSA C(HOPMUPOBAHHOW BHYTPEHHEW MO3UIMEH JTHMYHOCTH, CHCTEMOH IEHHOCTHBIX
OpPHEHTALNH, MO3NTUBHBIX BHYTPEHHHUX YOEXKICHNH, COOTBETCTBYIONINX TPAJIUINOHHBIM [IEHHOCTSIM POCCHICKOTO 001Ie-
CTBA, PACIINPEHHE KU3HEHHOTO OIBITA U OIBITA AEATEIHLHOCTH B IIPOIECCE PeaIn3alliii OCHOBHBIX HAIIPABICHUH BOCIIH-
TaTEIbHOU ESTENbHOCTH, B TOM YHCIIE B YaCTH:

rPa’kIAHCKOI0 BOCIIUTAHUS:

e cHOPMHUPOBAHHOCTh I'PA’KAAHCKON MO3UIMK OOYYarOUIErocsl Kak aKTUBHOTO M OTBETCTBEHHOT'O YJICHA POCCHIICKOTO
o011ecTBa;
® [IPUHATHUC TPAAUIHUOHHBIX O6H.[C‘IGJ'IOBC‘IGCKI/IX TYMaHUCTUYCCKUX U AEMOKPATHICCKUX HCHHOCTCI‘/‘I;
® TOTOBHOCTb BECTH COBMECTHYIO NESATEIHHOCTh B MHTEpEcax I'Pa’kAaHCKOTo OOIecTBa, y4acTBOBATh B caMOyIIpaBile-
HHUH B 00pa30BaTelIbHON OpraHu3alum;
® YMCHHUC B38.I/IMO}1€IZCTBOB3TI) C COMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C UX (I)yHKI_[I/ISIMI/I 1 HAa3HAYCHHCM,
® TOTOBHOCTb K T'YMaHHUTApHOW M BOJIOHTEPCKOH AEATEIHHOCTH.
NaTPHOTHYECKOI0 BOCITUTAHUA:
e chOPMHUPOBAHHOCTH POCCHHCKON IPaKIAHCKON HICHTHYHOCTH, NaTPHOTHU3MA,
® [ICHHOCTHOE OTHOLICHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIDKCHUSIM POCCHHCKHX YYEHBIX B oOsacTu (U3UKH H
TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
e c(hOopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO MTOBECHHUS;
o CHOCO6HOCTL OLICHUBATH CUTYAIUIO U IPUHUMATHL OCO3HAHHBIC PCIICHUA, OPUCHTUPYICh HA MOPAJIbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTHU, B TOM YHCJIC B ACATCIIBHOCTH y‘IéHOFO;
® 0OCO3HaHME JIMYHOTO BKJIA/la B IOCTPOEHHE YCTOHIMBOTO Oy IyIIEro.

3CTEeTHYEeCKOro BOCIIMTAHMSA:
® HCTETHYECKOE OTHOLIEHUE K MHUPY, BKIIFOUAs 3CTETHKY HAyYHOTO TBOPUYECTBA, IPUCYIIETO (PU3HMUECKOM HayKe.

TPY/0BOT0 BOCIIUTAHUS
® UHTEpec K pasnuyHbIM chepam npodeccHoHaTBPHON AeATeIbHOCTH, B TOM YHCIIC CBSI3aHHBIM C (PU3UKON M TEXHHUKOM,

YMEHHE COBEpIIIaTh 0CO3HAHHBIN BBIOOp Oymymiell mpodeccuu U peatn30oBbIBaTh COOCTBEHHbIE KU3HEHHBIE TIAHbI;
® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00s1acTH (PU3NKN HA MIPOTSHKEHNUH BCEH XKU3HHU.
3K0JIOTHYECKOr0 BOCIIMTAHMS:
e CchOPMHUPOBAHHOCTH IKOJOTHIECKON KYJIbTYPbI, 0CO3HAHHE TJI00aIbHOr0 XapaKkTepa 3KOJIOTHYECKUX MPodIIeM;
e IIJAHMPOBAHME M OCYIIECTBIICHHE NEHCTBUI B OKpY’KalOIIel cpeie Ha OCHOBE 3HAHMSA IIeJiel yCTOMYMBOIO pa3BUTHS
YeJI0BEUECTBA;
® DACHIMPEHHUE OIbITa ACATCIIbHOCTHU 9KOJOTUYECKOMN HaIlpaBJICHHOCTU HAa OCHOBE NMCIOIIUXCA 3HAHUH 110 Q)HSI/IKC.
HEHHOCTH HAYYHOr' 0 MO3HAHMS:
e CcOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO pa3BUTHUS (pU3NUECKON HAYKH;
® 0OCO3HaHWE LIEHHOCTH HayYHOH NeATeIbHOCTH, TOTOBHOCTh B IpOIECcCe U3YUEHUs (PM3UKH OCYIIECTBISITH MMPOEKTHYIO
U MCCIIE0BATENBCKYIO 1€ATEIbHOCTh HHANBHYAIBHO U B IPYyIIIE.
METANIPEAMETHBIE PE3YJIbTATBI
ITo3naBaTenbHBIC YHUBEpPCATbHBIC y4eOHbIE 1l CTBUSA
Ba3oBble Joruyeckue AeiicTBus:
CaMOCTOATENFHO (POPMYITHPOBATH M aKTyaTHM3UPOBATh MPOOIEMy, pacCMaTpUBATh €€ BCECTOPOHHE;
OTIPENEIATh e IeITeITLHOCTH, 3aaBaTh ITapaMeTPhl U KPUTEPHH UX JOCTHKCHHUS;
BBIABJIATE 3aKOHOMEPHOCTH U IIPOTUBOPEYUA B paCCMaTpUBACMbIX ¢)H3H‘JGCKHX SIBJICHUAX,
pa3pabaThIBaTh IJIaH pEeIIeHHs TPOOIEeMBl C YIETOM aHANIN3a UMEIOIINXCS MaTepPHaIbHBIX U HEMAaTepHAIbHBIX Pecyp-
COB;



BHOCUTbH KOPPEKTUBBI B JIESATEIILHOCTb, OLEHUBATH COOTBETCTBUE PE3YJHTATOB 1IEJISIM, OLICHUBATh PUCKH MOCIEACTBUI
JESITeIbHOCTH;
KOOPAWHUPOBATh W BBINOJIHATh PabOTy B YCJIOBHSX PEaTbHOTO, BHPTYAILHOTO W KOMOWHHPOBAHHOTO B3aMMOJICH-
CTBHUS,
Pa3BUBATh KPEATUBHOE MBIIICHHUE MIPU PEIICHUH KU3HCHHBIX MPOOIIEM.

Ba3oBble ucciieqoBarebcKue J1eiicTBUA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATHAMHA H METOAaMU (U3NIECKON HAYKH;
BJIAJICTh HAaBBIKAMH Y4eOHO-MCCIIEIOBATENBCKON W MPOEKTHOW NEATEIFHOCTH B 00NacTH (DHU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSTEIIEHOMY ITIOMICKY METOJIOB PEeIICHUS 3a/1a4 (PU3UYEcKOro CoIep KaHus, MPUMEHEHHIO pa3-
JIUYHBIX METOJIOB TTO3HAHUS;
BJIAJICTh BHAMH JEATCIFHOCTH II0 TOJIYYCHUIO HOBOTO 3HAHWS, €T0 MHTEPIPETAIiH, IpeoOpa30BaHUIO U IIPHMEHE-
HUIO B Pa3JIMYHBIX YYCOHBIX CUTYAIUSIX, B TOM YHCJIC MIPU CO3MAHUH YYCOHBIX MPOCKTOB B 001aCTH (DU3HKH;
BBISIBJIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3HM U aKTYaJIU3MPOBATh 3a/1auy, BBIIBUTaTh THIIOTE3Y €€ PEIICHUS, HAXOJAUTh
apTyMEHTHI JUIs JOKa3aTeJILCTBA CBOMX YTBEPXKICHUM, 3a1aBaTh ITAPAMETPhI U KPUTCPHUU PEIICHUS;
AQHAJIM3UPOBATh MOJTYYCHHBIE B XOJI€ PELICHUS 3aJauu Pe3yibTaThl, KPUTUUECKH OLEHUBATh UX JOCTOBEPHOCTD, MPO-
THO3UPOBATh U3MCHCHHE B HOBBIX YCIIOBHSIX;
CTaBHUTH U (POPMYyIHPOBATh COOCTBEHHBIC 3a1a4l B 00pa30BaTeNFHON NS TETHPHOCTH, B TOM YHCIIE TIPH H3YICHUH (HH-
3WKH;
JIaBaTh OLICHKY HOBBIM CHUTYaIUsIM, OLICHUBATH IPHOOPETEHHBIH OTIBIT;,
YMETb IEpEHOCUTH 3HAHUS 110 (PH3HUKE B MPAKTUICCKYIO O0JIACTD KU3HEACATCILHOCTH;
YMETb HHTETPUPOBATh 3HAHWS U3 Pa3HBIX IPEAMETHBIX 001acTei;
BbIABUTATb HOBBIC UACH, IPEAJIATaTh OPUTMHAJIIbBHBIC TOAXOAblI U PCHICHUA,
CTaBUThb HpO6HeMbI 1 3aJla4yu, OOITyCKaromue aJibTCpHATUBHBIC PCIICHUSA.

PaGora ¢ undopmanueii:
BJIaICTh HaBbIKaMM IMOJTYYCHUSA HH(bOpMaHPII/I (1)I/I3I/I‘IGCKOFO COoACpKaHUA U3 MCTOYHUKOB PAa3HBIX TUIIOB, CaMOCTOS-
TEJILHO OCYILECTBIIAThH MOUCK, aHAIN3, CUCTEMATH3alMI0 U MHTEPIIPETaluio HHPOpPMAIUU Pa3IMYHbIX BUAOB U (HopM
IIPECTaBICHHUS;
OIICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;
HCTIONB30BaTh CPEICTBa MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEUICHUH KOTHUTHBHBIX, KOMMY-
HUKATHBHBIX U OPTaHU3AalMOHHBIX 33/1a4 C COONIOJCHHEM TPeOOBaHUN IPTOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHE-
HBI, peCypcoCcOepeKeHHs, IIPABOBBIX M STHUSCKUX HOPM, HOPM WH(POPMAIMOHHONW 0€30I1acHOCTH;
C03/1aBaTh TEKCTHI (PH3HUYECKOTO COMEPKAHUS B PA3IMIHBIX (hopMaTax ¢ yI€TOM HazHAUYCHUSI MH()OPMAINH U EIEBOI
ayAUTOPUH, BBIOMPAsi ONTHMAIBHYIO (POPMY MPEACTABICHNS U BU3yaIN3alHH.

KoMMmyHuKaTHBHBIE YHUBEpPcAJIbHbIE YueOHbIE 1elCTBUS:
OCYIIECTBIISITH O0IIEHHE HA YpoKaX (pU3MKU U BO BHEYPOUYHOIl €A TEIbHOCTH;
pacrio3HaBaTh NPEINOCHUIKA KOHQIUKTHBIX CUTYalUi U CMSIr4aTh KOH(DIUKTHI;
Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAaHUEM S3BIKOBBIX CPEICTB;
MTOHUMATh U UCIIONIB30BAaTh NPEUMYIIIECTBA KOMAaHAHON U MHIUBHIyaJbHOI paboTHI;
BEIOMPATh TEMATHKY M METOJBI COBMECTHBIX JCUCTBHUH ¢ YIETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH Ka)KIOTO WieHa
KOJIJICKTHBA;
MIPUHUMATDH eI COBMECTHOM NEeATEIHHOCTH, OPTaHU30BBIBATh W KOOPIWHHPOBATH JCHUCTBHA MO €€ NOCTHIKCHHUIO:
COCTaBJIATH IUTaH JEHCTBUH, paCIPENCISITh POIH C YIETOM MHEHUH YYaCTHHKOB, 00CYK/IaTh PEe3yIbTaThl COBMECTHOM
paboTsr;
OIIEHMBATh Ka4eCTBO CBOETO BKJaJa M KaKJOr0 yYaCTHMKAa KOMaHIBI B OOIIUI pe3ynbTaT Mo pa3pabOTaHHBIM KpHTe-
pusiM;
npeaiiaraTb HOBbIC IPOCKThI, OLICHUBATH UJCU C ITO3UITUN HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTH‘IeCKOﬁ 3HAYUMOCTH,
OCYIIECTBJIATE MMO3UTUBHOEC CTPATCTUUCCKOE MMOBECACHNUE B PA3JIMYHBIX CUTYAIUAX, NIPOSABJIIATE TBOPUYECTBO U Boo6pa-
KCHHUC, OBLITH HMHUITUATUBHBIM.

PeryasTuBHBIEe yHMBepcaiabHble yueOHbIe AelicTBUS

Camoopranusanus:
CaMOCTOSTENIFHO OCYIIECTBIISATh IMO3HABATEIBHYIO JACATEIBHOCTh B 00JACTH (DU3MKH M aCTPOHOMUH, BBISBIIATH IIPO-
OJIEMBI, CTAaBUTh U (JOPMYJIUPOBATH COOCTBCHHBIC 3a]1a4H;
CaMOCTOSATENIFHO COCTABIISTh IUIAH PEIICHHS PAacUYETHBIX U KAYSCTBEHHBIX 3a/ay, TUIaH BBIOJHEHUS MPaKTHYCCKON
paboTHI ¢ y4ETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IPEIIOYTCHNH;
JaBaThb OLICHKY HOBBIM CUTYAIIUAM,
pacIIUpATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPENINOYTCHNUH;
JienaTh OCO3HAHHBIHN BBEIOOP, apTyMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 33 PEIICHHE;
OIICHUBATh IPHOOPETEHHBII OMBIT;
crocoOCTBOBaTh (POPMUPOBAHHIO U MPOSBICHUIO SPYAULIUN B 001acTH (PU3NKH, TOCTOSTHHO MOBBIIATH CBOM 00pazo-
BaTENIbHBIN U KyJIbTYypHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH MHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHBBI B IEATEIBHOCTb, OLEHMBATH COOTBETCTBHE PE3YIHTATOB
LEJIsM;
BJIaJICTh HaBBIKAMM IO3HABATEIBHONW pedIeKCHN KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUI M MBICIUTENIBHBIX IIPOLEC-
COB, UX PE3yIbTAaTOB U OCHOBAHMUIA;
UCIIOIb30BaTh NPUEMBI pe)IeKCHH JJIsl OLIEHKH CHTYaIlNH, BHIOOpa BEPHOTO PEILICHUS;
YMETh OIIEHHBATh PHCKU M CBOEBPEMEHHO NMPHHUMATH PELICHHS 10 UX CHIDKCHUIO;
MIPUHAMATh MOTHBBI 1 apTYMEHTHI IPYTUX MPH aHAIN3€ PE3YIbTaTOB JESITEIbHOCTH;
MIPUHUMATH ce0sl, TOHUMasi CBOW HEJOCTAaTKH M JJOCTOMHCTBA;
MIPUHAMATh MOTHBBI 1 apTYMEHTHI IPYTUX NIPH aHAIN3€ PE3YIbTaTOB JESITEIbHOCTH;
MIPU3HABATh CBOE MPABO M MPABO IPYTHX HA OMIHOKH.
B mporecce noCTMKEHHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHMS NMPOTPAMMBI MO (HU3MKE UL YPOBHS CPEIHETO

oO1iero oOpa3oBaHusi y 00y4aronuxcs COBEPILEHCTBYETCSI AIMOIMOHABHBIN MHTEJUIEKT, MpeAroaralomuil copMupo-
BaHHOCTb:

CaMOCO3HaHUsI, BKIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE AMOLIMOHAIBLHOE COCTOSHHE, BUAETh HAIPABIICHUS pas-
BUTHSI COOCTBEHHOH SMOIIMOHAIBHOHN c(hephl, OBITh YBEPEHHBIM B ceOe;

caMoperyJIHMpOBaHMUsl, BKIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD 3a CBOE MOBEAEHHE, CIO-
COOHOCTB aaTHPOBATHCS K SMOLMOHATIBHBIM HU3MEHEHHSAM H IIPOSIBIATH THOKOCTD, OBITH OTKPBHITEIM HOBOMY;
BHYTpPEHHEIl MOTHBALIMH, BKJIIOYAMOIICH CTpeMJICHHE K IOCTIDKCHUIO LENH M YCHeXy, ONTHMHU3M, HHHLHATHBHOCTB,
YMEHHE JeHCTBOBATh, HCXOJS U3 CBOUX BO3MOXKHOCTEH;

9MITIATHH, BKIIIOYAIONIEH CIOCOOHOCTH MOHUMATh SMOLIMOHATIBHOS COCTOSHUE APYIHX, YIYUTHIBATH €r0 IPH OCYLIECTB-
JICHUH OOIIEHHUS, CIIOCOOHOCTD K COYYBCTBHIO H COTICPSIKHBAHHIO;

COLMAJIBHBIX HAaBBIKOB, BKIIFOUAIOIIMX CIOCOOHOCTh BHICTPAHBATh OTHOIICHHS C JIPYTUMH JIFOABMH, 3a00THTHCS, TIPO-
SIBJISITh MHTEPEC M pa3penaTth KOH(IUKTEL

HNPEJMETHBIE PE3YJIBTATBI

K koHiy o0yuenust B 10 kj1acce npeaMeTHbIC Pe3yabTaThl Ha YriIyOJIEHHOM ypOBHE JIOJKHBI OTpaxaTth chopmu-

POBaHHOCTh Y 00y4aroUINXCsl YMEHHI:

MOHUMATh POJib (PU3UKK B DKOHOMHYECKOH, TEXHOJOIMYECKOH, HKOJOTMYECKOH, COLMAIbHOW M ATHYECKOH chepax
JeSITeIPHOCTH YeNIOBEKa, POJb M MECTO (PM3WKH B COBPEMEHHON HAYYHOH KapTHHE MHpa, 3HAYCHHE OIHCATEIHHOM,
CHCTEMATH3UPYOMIeH, 00BICHUTETFHON W MPOTHOCTHYECKOW (QYHKIMHA (PHU3UIECKON TECOPHH — MEXaHUKH, MOJECKY-
JSIPHOW (PIBUKU ¥ TEPMOJMHAMUKH, PO (pH3MUECKON TEOpHH B (OPMHUPOBAHUH HPEACTABICHUH 0 (U3MUECKON Kap-
THHE MUDA;

pa3iIuYaTh yCIOBUS MPUMEHUMOCTH MOJeNeil (pU3MYecKux Tel W MPOoIecCcoB (SBJICHUHN): HHEPIUAIBHAS CHCTEMa OT-
cuéra, abCOMIOTHO TBEPAOE TENO, MAaTepHaTIbHAS TOUKA, PABHOYCKOPEHHOE JBIKCHHE, CBOOOJHOE TaieHHe, aOCOIIOT-
HO ympyras aehopMarus, abCONIOTHO YIPyroe n abCOMOTHO HEYNPYroe CTOJKHOBEHHUS, MOJEIH Ta3a, >KUIKOCTH H
TBEPIOTO (KPUCTAIUTMIECKOT0) TeNa, HAeaIbHBIH ra3, TOUCYHbIH 3apsa, OMHOPOIHOE INEKTPUUIECKOE T0JIE;

pasnuyath yciaoBusl (TpaHUIIBI, 00JACTH) TPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TIOHUMATh BceoOIuil xapakrep QpyH-
JTAMEHTAJIbHBIX 3aKOHOB 1 OTPaHHMYEHHOCTh HCIIOJIb30BAaHHS YACTHBIX 3aKOHOB;

aHATU3UPOBATh U OOBSICHATH MEXaHHUECKHE MPOLIECCHI U SBJICHUS, HCIIONB3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MeXa-
HUKH (OTHOCHTEIBHOCTh MEXaHUIECKOTO BHKCHHUS, (OPMYIIBI KHHEMATHKH PaBHOYCKOPEHHOTO JIBMYKEHUS, TIpeodpa-
30BaHus [anmuiest sl CKOpOCTH W NepeMelieHus], 3aKkoHbl HploTOHa, MPUHLIMI OTHOCHUTENBHOCTH [ anuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHHUS MMITYJIbCA H MEXaHUYECKOW IHEPTHH, CBSA3b PAOOTHI CHIIBI C H3MEHEHUEM
MEXaHUIeCKOW SHEPTHH, YCIOBUS PAaBHOBECHS TBEPIOTO TENa), IPH STOM HUCIOIH30BaTh MATEMAaTHIECKOE BBIPAKEHHUE
3aKOHOB, YKa3bIBaTh YCIOBHS MPUMEHUMOCTH (PH3UUECKUX 3aKOHOB: MpeoOpa3oBaHuil ["anmies, BTOpOro M TPEeThEro
3aK0HOB HpI0TOHA, 3aKOHOB COXPAHEHHUSI UMITYJIbCA U MEXaHUUECKON YHEPTHH, 3aKOHA BCEMUPHOI'O TATOTEHHUS;
aHAJM3UPOBATh M OOBACHATH TETJIOBBIC IPOLIECCH U SBICHUS, UCHOIB3ys OCHOBHBIE mosioskeHHst MKT u 3akoHBI Mo-
JICKYJISIPHOM (DH3MKH ¥ TEPMOIMHAMHKY (CBSI3b JABJICHUS UICATHHOIO I'a3a CO CPEAHEH KMHETHYCCKON dHEepPruei Tem-
JIOBOTO JIBMXKEHHUS U KOHILIEHTPAIMEH ero MOJIEKYJ, CBA3b TeMIepaTyphl BEIIECTBA CO CPeIHEH KMHETHUECKOW YHEPTHU-
€l TeIIOBOTO JIBM)KEHUS €r0 YacTHII, CBSA3b JaBICHUS MCATbHOTO ra3a ¢ KOHLEHTpaKeil MOJIeKyI U ero TeMIepary-
poH, ypaBHeHue MeHieneeBa—KianeiipoHa, nepBbiii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS SHEPTUH B TEILJIOBBIX
mporieccax), Ipyu 3TOM HCIOJIB30BaTh MAaTeMaTHYECKOE BBIPAKCHHE 3aKOHOB, YKa3bIBaTh YCIOBHS NPHUMEHHUMOCTH
ypaBHeHus MenaeneeBa—Knanelipona;

AHAIM3UPOBATH U OOBSACHATH JJIEKTPUUECKHE SIBICHHS, HCIIOJIB3YsI OCHOBHBIE ITOJIOXKEHHS U 3aKOHBI DJIEKTPOIMHAMHUKH
(3aKOH COXpaHEHUs! IEKTPUIECKOT0 3apsi/a, 3aKkoH KysoHa, HOTEHIIMaNbHOCTD 3JIEKTPOCTATHYECKOTO TI0JIsl, IIPHHIIMII
CYNEPIO3ULNH AIEKTPUYECKHUX IOJIEH, IIPU 3TOM YKa3blBas yCIOBHS NPUMEHMMOCTH 3akoHa KysoHa, a Takke mpak-
TUYECKH BaXKHBIE COOTHOLIEHHUs: 3aKOHBI OMa JUIsl y4acTKa LeNU U AT 3aMKHYTOW 3JIeKTpUUYECKON 1enH, 3akoH J[xo-
ynsi—Jlenma, npasuna Kupxroda, 3axors @apazaest 1uist SJISKTPOIH3a);

OTHCHIBATh (PU3WIECKHE MTPOIECCHI U SIBJICHUS, NCIOIB3ys BEIMUNHBI: NIEpEeMEIIeHIe, CKOPOCTh, YCKOPEHUE, NMITYJIIbC
TeJla U CHCTEMBI TeJ, CHJIa, MOMEHT CHJIBI, JaBJIeHHE, TOTCHIMAIbHAS SHEPTHs, KHHETHYECKas SHepTus, MeXaHW4IecKast
9HEprus, paboTa CHIBI, IEHTPOCTPEMHUTEIHHOE YCKOPEHHE, CHUla TSHKECTH, CHJIa YIIPYTOCTH, CHJIA TPEHUS, MOIIHOCTE,
SHEPrus B3aUMOJEHCTBHUS Tena ¢ 3eMiéil BONMM3M e€ MOBEpXHOCTH, YHEPTHS YIPYroil JeGopManuy Mpy >KUHBI, KOJIH-
YeCTBO TEIUIOTHI, a0COJIOTHAS TeMIIepaTypa Teja, paboTa B TEPMOAWHAMHKE, BHYTPEHHSS YHEPTHSA WACATBHOTO OIHO-
aTOMHOTO Ta3a, paboTa HJeaIbHOrO r'a3a, OTHOCUTEBbHAS BIAXXHOCTH Bo3ayxa, KI1J] naeansHOro TEIIoBOro ABHUrare-



JIS1; AJIEKTPUUYECKOE M0JIe, HAMPSDKEHHOCTD 3IEKTPUYECKOT0 MO, HAMPSHKEHHOCTD MO TOYEYHOTO 3apsijia Uid 3apsi-
JKEHHOTO I1apa B BaKyyMe U B JUAJIEKTPUKE, MOTEHIUA JIEKTPOCTaTUUECKOr0 MOJIs, Ppa3HOCTh MOTEHIUAIIOB, HJIEK-
TPOJBILKYIIAs CUJIA, CUJIA TOKA, HAIPSDKEHHUE, MOLTHOCTb TOKA, dJIEKTpUUEcKast EMKOCTh IIOCKOT0 KOHAEHCATopa, Co-
MIPOTHUBJICHUE Y4YacTKa LENU C MOCIEA0BaTeIbHBIM U MapalleIbHBIM COCTUHEHUEM PE3UCTOPOB, SJHEPTHUsl IEKTpHUUe-
CKOTO I0JIs1 KOHJIEHCATOPa;
0OBSCHITH 0OCOOEHHOCTH MPOTEKaHHs (GU3MYECKUX SIBICHUH: MEXaHUYECKOE JIBU)KEHHE, TEIJIOBOE JIBH)KEHHE YaCTHIL
BEIIECTBA, TETJIOBOE PaBHOBECHE, OPOYHOBCKOE IBIDKCHME, MU (y3us, ucrapeHne, KUIEHNEe U KOHICH AU, TUIaB-
JICHWE ¥ KPUCTAJUIN3alMs, HAIIPAaBICHHOCTh TEIUIONEPEAady, SNEKTPU3aIHs Tell, SKBUIOTCHIMAIBHOCTD TOBEPXHOCTH
3apsHKEHHOTO NTPOBOAHUKA;
MIPOBOANTDH MCCIICOBAHUE 3aBUCHMOCTH OHOW (PU3NUECKOi BENMUUHBI OT APYTOH € UCIIOJIB30BAHUEM HPSAMBIX H3Me-
PEHUIi, IPX 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI ITOTYIECHHON 3aBUCUMOCTH (PU3UUECKHX Be-
JIMYMH B BUJE TPaUKOB ¢ YUETOM aOCONIOTHBIX MOTPEIIHOCTE M3MEPEHHH, Ae1aTh BBIBOJIBI 10 pe3yybTaTaM Hccile-
JIOBaHUs;
MIPOBO/AUTHh KOCBEHHBIE M3MEpEHHs (DPU3NUECKHX BEIMYHMH, IPH 3TOM BBIOMpATh ONTUMAIbHBIH METOJ W3MEpEHUs,
OLIEHMBATh A0COJIOTHBIE ¥ OTHOCHUTEIILHBIE IOIPELIHOCTH MPSMBIX M KOCBEHHBIX H3MEPEHHH;
MIPOBO/UTD OMBITHI 110 TPOBEPKE TPEIOKEHHON THITOTE3bl: TNIAHUPOBAThH HKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIb-
HYI0 YCTAHOBKY, aHATM3UPOBATh IOJIyUYeHHbIE Pe3yIbTAThl U I€NaTh BHIBOJ O CTaTyce MPEJIOKEHHOM IUIOTe3kl;
co0uoaTh MpaBuiIa 0E30MacHOTO TPya MPU NMPOBEACHUN HCCIIEIOBAaHMH B paMKax y4eOHOTO SKCIIEPUMEHTA, MpaK-
THKyMa U y4eOHO-HCCIIeI0BATENbCKON M IIPOSKTHON IEATEIBHOCTH C MCIOIb30BaHUEM M3MEPHUTEIHHBIX YCTPOWCTB U
mabopaTOPHOTO 000PYIOBAHNS;
pemiate pacy€THBIE 3a7adyl C SIBHO 33aHHON M HESABHO 33JaHHOW ()M3MUYECKOM MOJETbI0: Ha OCHOBAaHMU aHAIN3a
ycnoBusi 000CHOBBIBATh BHIOOP (PM3MUECKOM MOJENH, OTBEHarouiel TpeOOBaHMAM 3aJa4ul, IPUMEHITh (GOpMYIIbI, 3a-
KOHBI, 3aKOHOMEPHOCTHU U IMOCTYJIAThl (PU3NUECKUX TEOPUIl NPU MCIOJIB30BaHUH MAaTEMAaTHYECKUX METOJOB PELICHUS
3aja4, MPOBOJUTH PACcYEThl HA OCHOBAaHMU MMEIOIINXCS JaHHBIX, aHATU3UPOBATh PE3yNbTaThl U KOPPEKTUPOBAThH Me-
TOJIBI PELICHUS C Y4ETOM HOJTY4YEHHBIX PEe3yJIbTaTOB;
pemars KaueCTBEHHbIE 3a/1auH, TpeOyIoIue NMPUMEHEH!s 3HAHUH U3 pa3HbIX paselioB Kypca (pU3nKH, a TaK)Ke MHTe-
rpally 3HaHUN U3 IPYTHUX NPEAMETOB €CTECTBEHHO-HAYYHOTO [UKJIA: BRICTPAUBATh JIOTHUECKYIO IIETIOUKY PacCyxae-
HUI C OTIOpOY Ha U3Y4EHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHHSL;
UCTIONIb30BAaTh TEOPETUYECKHE 3HAHUS Al OOBSCHEHHS OCHOBHBIX NMPUHIMUIIOB PaOOTHI M3MEPUTEIBHBIX IMPHOOPOB,
TEXHHYECKHUX YCTPOWCTB M TEXHOJIOTUUECKHX MPOIIECCOB;
MIPUBOJMTH MPHMEPHI BKIAJa POCCHUCKUX M 3apyOEKHBIX YUEHBIX-(DM3UKOB B PA3BUTHE HAyKH, B OOBSICHEHHE IIPO-
LIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIH;
aHAIN3UPOBAThH M OLICHUBATH MOCIEACTBHU OBITOBON M IPON3BOJCTBEHHON JESITEIILHOCTH YEJIOBEKa, CBA3AHHON ¢ (u-
3MYECKUMH TMPOIIECCaMU, C MO3UINH HKOJIOTHUECKON 0€30IMacHOCTH, MPEAICTaBICHUH O palMOHAIBHOM MIPUPOIOOIh-
30BaHMH, a TAK)KE Pa3yMHOM HCIIOJIBb30BAaHUM JIOCTIDKEHUI HAYKH U TEXHOJIOTHUH I JajbHEHIIero pa3BuTHs 4eaoBe-
YeCKOIo 00IIeCTBa;
MIPUMEHSTh Pa3IM4YHbIe CIIOCOOBI PaboThl ¢ MHpOpMaIHeil GU3NUECKOro collepKaHus C UCIOJIb30BAHUEM COBPEMEH-
HBIX MH(POPMAIMOHHBIX TEXHOJOTUH, IPU STOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTUHU IS T10-
UCKa, NepepaboTKu U NpeIbsBICHUS y4eOHO 1 HAyYHO-NOMYJIIPHOM MH(POPMAIIMHU, CTPYKTYPUPOBaHHS U HHTEpIIpe-
Taluy MHGOPMAIUH, MTOTYYEHHOH M3 Pa3iNYHBIX HCTOYHHKOB, KPUTHUECKH aHAJIM3UPOBATH MOJyYaeMylo HH(pOpMa-
LU0 ¥ OLIEHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUH, TAaK M HA OCHOBE aHAJIN3a NCTOYHHMKA MH-
(dopmarmu;
TIPOSIBIISITH OPTaHM3AIOHHBIE U IT03HABATEIbHBIE YMEHHS CaMOCTOSATENILHOTO MPHOOPETEeHHsI HOBBIX 3HAHUI B IPO-
1iecce BBIMOJHEHUS MIPOEKTHBIX M y4eOHO-HMCCIIeI0BATENILCKUX PA0OT;
paboTaTe B Tpymnme ¢ HCIOJHEHHEM pa3IMYHBIX COIMANbHBIX pOJieH, IUIaHUPOBaTh paboTy TPYIIBI, panHOHAIHHO
pacmpenenaTs AEATENBHOCTh B HECTAaHIAPTHBIX CHUTYAIMsIX, a/IeKBaTHO OLIEHMBATh BKJIAJA Ka)XIOTO M3 YYAaCTHHKOB
TPYMIIBEI B PELICHHE pacCMaTpUBaeMON TPOOIEMBI;
NPOSIBJISITh MOTHBALIMIO K Oyaylield nmpodecCHOHaIbHON NESITEIbHOCTH IO CIIEIHAIbHOCTIM (DU3HMKO-TEXHUUECKOTO
pop LS.

K xon1y o0yuenus B 11 ki1acce mpeaMeTHBIE pe3yabTaThl HA YIITyOJIEHHOM YPOBHE JOJDKHBI OTpaXkaTh chopmu-

POBAaHHOCTL Yy O6yanOHII/IXC$I yMCHHﬁI

TIOHUMATh POJIb (PM3UKH B 3KOHOMHYECKOW, TEXHOJIOTHIECKON, COMAIbHOM 1 3THYECKOH cepax NesTeTbHOCTH Yello-
BEKa, pOJIb U MECTO ()M3MKH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, POJIb aCTPOHOMUH B IPAKTUYECKON JEsATeIbHO-
CTH YeJIOBEKa U JalbHEHIIeM HayYHO-TeXHHYECKOM Pa3BUTHH, 3HAYCHUE OIHCATEIbHOM, CHCTEMAaTH3HPYIOIIEH, 00b-
SICHUTEJIbHOHM M IPOTHOCTUUECKON QYHKINH (PrU3ndecKol TeOpuH — 3JeKTPOIMHAMHUKH, CIIEIHaTbHONH TEOPHUH OTHOCH-
TEJILHOCTH, KBAaHTOBOH (QU3MKH, poib PU3UIECKOH TeOpHu B (HOPMHUPOBAHUH NPEJCTABICHUN 0 (U3HIECKONW KapTHHE
MHpa, MeCTO (PU3UIECKO KapTHHBI MHpa B 00IIEM PSALY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O pHU-
pone;

pa3iIuYaTh YCIOBHUS MPUMEHUMOCTH MOJeneil (U3NIeCKUX TNl M MPOIECCOB (SBJICHUI): OJHOPOIHOE IIEKTPUIECKOE
1 OJHOPOJHOE MAarHMUTHOE IOJIS, TAPMOHMYECKHE KoJeOaHMs, MaTeMaTHYECKUH MasSTHHK, MICAIBHBINH IPY>KUHHBII
MasiTHUK, TApMOHNYECKHE BOJIHBI, HACATBHBIA KoJeOaTeIbHBIN KOHTYp, TOHKAs JIMH3a, MOJeNIel aToMa, aTOMHOTO Si/I-
Pa 1 KBaHTOBOI MOJIENH CBETA;



pasiuarhb ycioBus (TpaHHIbl, 001aCTH) TPUMEHHUMOCTH (PM3MYECKUX 3aKOHOB, IOHMMATh BceoOIuit Xapakrep QyH-
JlAMEHTAJIbHBIX 3aKOHOB ¥ OTPaHMYEHHOCTD MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AHAIN3UPOBATh U OOBSICHATH AJICKTPOMArHUTHBIC IPOLECCH M SIBJICHHS, HCIIOJIb3YsI OCHOBHBIE MOJIOKCHHS M 3aKOHBI
JJIEKTPOJMHAMMKY U CHELUATLHOW TEOPHH OTHOCUTEIBHOCTH (3aKOH COXPaHEHUs 3JIEKTPHYECKOTro 3apsijia, chia AM-
niepa, cwia JlopeHna, 3akoH 3JeKTPOMAarHUTHOW MHAYKIMH, npaBuiio Jlenna, cesi3p 3/]C caMOMHIYKIMH B SJIEMEHTE
SNIEKTPUYECKOM LENMH CO CKOPOCTBI0 M3MEHEHHs CHJIBI TOKA, HMOCTYJIAThl CIEHHAJIbHONH TEOPHH OTHOCHTEIBHOCTH
OWHIITEHHA);

AHAJIM3HPOBATh M OOBSICHATH KBAHTOBBIC IPOLIECCH! M SIBJICHHS, UCIIONB3Ys ITOJI0KCHUS KBaHTOBOM (M3UKU (ypaBHe-
Hue DifHmTelHa U1t GoTod(deKTa, IepBEI U BTOPOI MoCcTynaTsl bopa, MPUHINIT COOTHOIICHHUS HEOTIPEeNeIEHHOCTEH
I'eif3eHOepra, 3aKOHBI COXpPAaHEHHS 3apsA0BOTO U MACCOBOT'O YHCET M YHEPTHH B SIEPHBIX PEAKIHAX, 3aKOH pagHoaK-
THUBHOTO pacmasna);

OINUCHIBATh (PU3MYECKHE TPOLIECCHI U SBJICHHS, UCTIONB3Ys BEJIMYMHBI: HANPSHKEHHOCTD JIEKTPUYECKOTO MO, OTEH-
LMaJl AJIEKTPOCTATUUECKOTO IOJIsI, PA3HOCTh MOTEHIMATIOB, AJICKTPOJBIIKYINAS CHIIA, WHIYKIUS MarHUTHOTO IIOJIS,
MarHUTHBII MOTOK, CHJIa AMIIEpa, WHIYKTUBHOCTB, DJICKTPOJBIKYILAS CHJIa CAMOMHAYKIMH, YHEPIHs MAarHUTHOTO
T0JIS TIPOBOJTHHKA C TOKOM, PEISTHBHCTCKUN UMITYJIBC, TTOJIHASI SHEPIUsl, SDHEPTHs MTOKOs1 CBOOOJHON YacTHIIbI, SHEp-
TS ¥ UMITYJIbC (DOTOHA, MacCOBOE YMCIIO M 3aps] SApa, DHEPIHs CBSI3H SIPa;

O0OBSCHITH OCOOCHHOCTH NPOTEKaHUS (PU3NYECKUX SIBICHHH: DJIEKTPOMArHUTHAS MHAYKIHS, CAaMOMHAYKIHS, pe30-
HaHC, MHTep(EepeHIns BOIH, TUPPaKIns, TUCTIEPCHS, TI0OJIHOE BHYTPEHHEE OTpaKeHHE, (POTOINEKTPHICCKIH IPPEeKT
(potorddexr), anbda- u Gera-pacmansl saep, raMMa-U3IydeHUE sAaep, GU3NIeCKHe IPUHIINIBI CIICKTPATBHOTO aHa-
nm3a v paboThl J1asepa;

OIpe/IeNATh HAPABJICHAE HHIYKIIMHA MAarHUTHOTO MOJIS IIPOBOTHKKA C TOKOM, CHJIBI AMIiepa U cuiibl JlopeHna;
CTPOHTH U300paKEHHE, CO3AaBAEMOE INIOCKUM 3€PKAaIOM, TOHKOMH JIMH30M, U PACCUUTHIBATE €r0 XapaKTePUCTHKH;
MPUMEHATH OCHOBOIIOJIAratomue aCTpOHOMHUYCCKUEC MOHATHA, TCOPHUN U 3aKOHBI JId aHaJIu3a U O61)HCHGHI/I)I (I)I/I3I/I‘Ie—
CKHX IMPOLECCOB, NPOUCXOAANINX B 3Bé3)1ax, B 3Bé3}1HLIX CHUCTCMaAX, B MEKTaJIaKTHUUeCKOM cpeac; IBUKCHUSA HeOECHBIX
TeJ, IBOJIIOLIMH 3BE3 U BeeneHHoii;

MPOBOAUTH HUCCJIICAOBAHUEC 3aBUCUMOCTEH (1)1/13I/I‘IeCKI/IX BCJIMYMH C HCIIOJB30BAHUCM IPAMBIX H3MepeHHﬁ, Ipu 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBAThH PE3yJbTAThl MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B BHJE Ipa-
(MKOB € y4éTOM aOCONIOTHBIX TOTPEIIHOCTEN H3MEPEHHH, JIeNlaTh BHIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHNUS;
NPOBOJHTH KOCBEHHBIC M3MEPEHHs (DM3MYCCKHX BEJIMYHMH, NPH ATOM BBHIOMPATh ONTHMAIBHBIA METOX H3MEpPEHUS,
OLICHUBATH A0CONIIOTHBIE U OTHOCHTEJBHBIC OTPEIIHOCTH IPSIMBIX ¥ KOCBEHHBIX H3MEPEHH;

NPOBOJMTH ONBITHI ITO IPOBEPKE MPEIJIOKSHHON THIIOTE3bI: INIAHUPOBATh SKCIIEPUMEHT, COOMPATh SKCIICPUMEHTAIIb-
HYIO YCTaHOBKY, aHAJM3UPOBATh ITOJTYYCHHBIC PE3yJIbTAaThl H JCNIaTh BEIBOJ O CTATyCE NMPEATI0KEHHOM THIIOTE3H;
OIMUCHIBATh METOJIBI MTOTYYCHUS HAYYHBIX aCTPOHOMHUYCCKHX 3HAHHH;

co0JIo/1aTh NMpaBuiia 0E30MacHOTO TPyl MPU MPOBEICHUN HCCIIEIOBaHMH B paMKax y4eOHOTO IKCIIEpPUMEHTa, MpaK-
TUKyMa U y4eOHO-HCCIIeI0BATENbCKOM M POEKTHOH JIeATEIbHOCTH C UCIIOIb30BAaHUEM U3MEPHUTENbHBIX YCTPOWCTB U
11a00paTOPHOTO 000PYIOBAHHMS;

pewmiath pacy€THble 3aJa4il C SIBHO 33JlaHHOI M HESBHO 3aJlaHHOW (PM3MYECKOW MOJENbI0: Ha OCHOBAaHMU aHAIU3a
yCJIOBHSI BbIOMpaTh (PU3MUECKHe MOJEH, OTBEYalole TPEOOBaHUAM 33/1aui, TPUMEHSTh (OPMYJIbI, 3aKOHBI, 3aKO-
HOMCPHOCTH U IOCTYJIAThI (1)I/I3I/I‘-ICCKI/IX TeOpr/'I P UCTIOJIb30BAHUHN MATEMATUYECKUX METOJA0B PEUICHUA 3ajJiay, IMpo-
BOJMTH pacuy€Thl HA OCHOBAHMU UMCIOLIUXCS JaHHBIX, aHAIM3UPOBAThH PE3yNIbTAaThl U KOPPEKTUPOBATh METOJBI pelle-
HUSA C YIETOM IOJTyYECHHBIX PE3yJIbTaTOB;

penaTh KaueCTBEHHbIC 3a7a4, TPEOYOLINe IPUMEHEHNS 3HAHUH M3 Pa3HBIX Pa3enoB Kypca (HH3HKH, a TAKIKE HHTe-
rpaliy 3HAHUH U3 APYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA: BEICTPAMBATh JIOTHYECKYIO IIETIOUKY PacCyikKie-
HHU C OIIOPOH Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH M (pHU3UUECKUE SBICHUS;

HCIOJIB30BaATh TCOPETUUCCKUE 3HAHUA JJIA 00BSACHEHNS] OCHOBHBIX TMIPUHIIUIIOB paGOTLI N3MEPUTECIIBHBIX HpI/I60pOB,
TEXHUYCCKUX yCTpOﬁCTB 1 TEXHOJIOTUYCCKUX MTPOUECCOB;

MIPUBOJMTH MPUMEPHI BKIIAJIa POCCHUCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BHTHE HAyKH, B OOBSICHEHHE IPO-
11€CCOB OKPYKAIOLIEro MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTUH;

AHAJIU3UPOBATh U OLICHMUBATH IMOCICIACTBUA OBITOBOI 1 I'lpOPI?:BO}ICTBeHHOﬁ JACATCIBHOCTH YCIIOBCKA, CBSI3aHHOU C (1)1/1-
3MYECKUMH MTPOIIECCAMHU, C MO3MIHUI IKOJIOTHIECKOH 0e30MacHOCTH, MPEICTABICHUH O PallMOHAIBHOM HPHPOIOIOIIb-
30BaHUH, a TAK)KE Pa3yMHOM HCIIOJIb30BAHUH JOCTHKEHUH HAYKW M TEXHOJOTHH JUI JajbHEHIIero pa3BUTHs YeloBe-
YECKOT0 00IIecTBa;

MIPUMEHSATH Pa3IMYHbIE CIIOCOOBI PaboTHI ¢ MHpOpMaIHeil (U3NIECKOro coliepKaHus C HCIOJIb30BAHUEM COBPEMEH-
HBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH, IPH 3TOM HCIIOIb30BaTh COBPEMEHHbBIE HH(POPMAIMOHHbBIE TEXHOJIOTHHU IS T10-
UCKa, NepepaboTKu U IpeIbsBICHUS YIeOHOH U HayYHO-NOMYJIIPHOW HH(QOPMAINH, CTPYKTYPHUPOBAaHHS U WHTEpIIpe-
Talunu I/IH(i)OpMaI_[I/II/I, nonyquHof/i 13 PA3JIMYHBIX UCTOYHHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJTYHYaAEMYIO I/IHq)OpMa-
LU0 U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAHMWIL, TaK M HA OCHOBE aHAJM3a UCTOYHMKA WH-
(dopmarmu;

TIPOABIATE OPTraHU3alTUOHHBIC W ITO3HABATEIIBHBIE YMCHUSA CaMOCTOSATCIBHOI'O HpI/IO6peT€HI/I$I HOBBIX 3HAHUM B Ipo-
[IeCCe BBIMTOJIHEHUS TPOEKTHBIX U Y4eOHO-UCCIIE0BATEIHCKUX PaboT;



° pa60TaTL B Irpynne ¢ UCIOJHCHUEM Pa3/IMYHbIX COLMUAJIbHBIX ponef/i, IJIaHUPOBATH pa60Ty I'pyI1ibl, pallMOHAJIbHO
pacnpeaciaTb ACATCIbHOCTL B HCCTAHAAPTHBIX CUTyalUAX, aICKBATHO OUCHUBATL BKJIA[] KaXJAOTO M3 YYAaCTHUKOB

TPYIIBI B PEIEHHE paccMaTpUBaeMOil poOIIeMbl;

® [POABJIATH MOTHUBAIIUIO K 6yz[yme171 HpO(l)eCCHOHaHLHOﬁ JCATCIBHOCTU 110 CIICHUAJIbBHOCTAM (bI/IBI/IKO-TeXHI/I‘-IeCKOFO

npoduIIs.
TEMATHYECKOE IINITAHUPOBAHHUE
10 KJIACC

Ne HaumenoBanue pa3enoB u TeM KommgectBo gacos OnexrpoHHBIE (IH(POBEIE) 00pa3oBaTEIbLHBIC
n/m MIPOrPaMMBbI Bcero | Koutp. | IIpakr. pecypchl
paboTel | paboTHI

Pasnen 1. HAYYHBIM METO/I [TIO3HAHM S [TPUPO/IbI

1.1 | HayuHblii METOX IO3HAHHS IPUPOIBI 6 | BuGmmoreka 1IOK https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6

Pazmen 2. MEXAHUKA

2.1 | Kunemaruka 10 1 bubanoreka ITOK https://m.edsoo.ru/f16b68d7
2.2 | Junamuka 10 bubanoreka ITOK https://m.edsoo.ru/f16b68d7
2.3 | Craruka TBEpIOro Teja 5 1 bubanoreka ITOK https://m.edsoo.ru/f16b68d7
2.4 | 3aKoHBI COXpaHEHUS B MEXAHUKE 10 1 bubanoreka ITOK https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 35

Paznen 3. MOJIEKYJISIPHASA ®HU3UKA 1 TEPMOJUHAMUKA

3.1 | OcHOBBI MOJIEKYISIPHOKUHETHUECKOM 15 1 bubnunorexa ITOK https://m.edsoo.ru/f16b68d7
TEOpHHU

3.2 | TepmoauHamuka. TemI0OBbIe MAIIHHBL 20 1 bubmmoreka ITOK https://m.edsoo.ru/f16b68d7

3.3 | ArperaTHble COCTOSIHUSI BEIIIECTBA. 14 1 bubmmoreka ITOK https://m.edsoo.ru/f16b68d7
da3oBbIe EPEXO/IbI

Hroro mo pazueny 49

Paznen 4. DJIEKTPOJVHAMUKA

4.1 | DieKTpHYECKOE MoJIe 24 1 bubmmoreka ITOK https://m.edsoo.ru/f16b68d7

4.2 | TIOCTOSIHHBIH SJIEKTPHYCCKHIM TOK 24 1 bubmmoreka ITOK https://m.edsoo.ru/f16b68d7

4.3 | TokH B pa3IM4IHbIX Cpeaax 6 bubmmoreka ITOK https://m.edsoo.ru/f16b68d7

Hroro mo pazueny 54

Pazzen 5. ®DUBMUYECKUM ITIPAKTUKYM

5.1 | OU3MYECKHI TPAKTHKYM 16 16 | bubimoreka ITOK https://m.edsoo.ru/f16b68d7

HWroro mo paznmery 16

PesepBHOE Bpemst 10 bubaunoreka ITOK https://m.edsoo.ru/f16b68d7

Oo0niee KOJIMIECTBO YacoB I10 MPOrpaMMe 170 8 16




11 KJIACC

Ne HaumenoBanue pa3ienoB u TeM KosanuectBo uacos DnekTpoHHbIe (IU(POBBIC) 00pa30BATEIBEHBIC
/n POrPaMMBI Bcero | Kontp. | Ilpakr. pecypesl
paboThl | paboThI

Pazpen 1. QJIEKTPOAMHAMUKA
1.1 | MarnuTHOe noje 14 Bubnuoteka IJOK https://m.edsoo.ru/39859ef1
1.2 | DnekTpoMarHuTHas MHIYKIHS 13 1 Bubnuoteka IJOK https://m.edsoo.ru/39859ef1
Hroro no pazaeny 27
Pazpen 2. KOJIEBAHM S 1 BOJIHBI
2.1 | Mexanuueckue KoJyieOaHus 10 Bubnuoteka IJOK https://m.edsoo.ru/39859ef1
2.2 | DneKTpoMarHuTHbIE KoJieOaHus 15 Bubnuoteka IJOK https://m.edsoo.ru/39859ef1
2.3 | MexaHu4ecKue U 3JIeKTPOMarHUTHBIE 10 1 Bubnuoteka IJOK https://m.edsoo.ru/39859ef1

BOJIHBI
2.4 | OnTHka 25 1 Bubnuoteka IJOK https://m.edsoo.ru/39859ef1
Hroro no pazneny 60

Pazzen 3. OCHOBBI CIIELIMAJILHOM TEOPMU OTHOCUTEJIBHOCTU

3.1 | Ocnoesl CTO 5 1] | BuGamoreka LIOK https://m.edsoo.ru/39859ef1
Hroro mo pazaeny 5

Pazgen 4. KBAHTOBAS ®U3UKA

4.1 | KopnyckyasipHO-BOJHOBOH JIyaau3m 15 Bubnuoreka IJOK https://m.edsoo.ru/39859ef1
4.2 | ®usuka atoma 5 bubanoreka ITOK https://m.edso00.ru/39859ef1
4.3 | ®usnka aTOMHOTO S/Ipa U dIeMEHTap- 5 Bubnuoteka IJOK https://m.edsoo.ru/39859ef1

HbIX YaCTHI]
HWroro no pasneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUHN 1 ACTPOPU3NKU

5.1 | DneMeHTbI ACTPOHOMHHU U ACTPOYU3HKH 12 | | Bu6nnoreka 1IOK https://m.edsoo.ru/39859ef1
Hroro mo pazaeny 12
Paszien 6. PU3UYECKUN [TPAKTUKYM
6.1 | ®usnueckuii mpakTHKYM 16 | 16 | Bu6mmoreka LIOK https://m.edsoo.ru/39859ef1
HWroro no pasueny 16
Pazpen 7. OGOBIIAIOIIEE TTIOBTOPEHUE
7.1 | Cucremarusanust 1 06001IeHIE TTPE/I- 15 Bubnuoreka IJOK https://m.edsoo.ru/39859ef1
METHOT'O COJICpPIKaHUs U OIBITA JIes-
TENbHOCTH, IPUOOPETEHHOTO MIPHU HU3Y-
yeHnHu Kypca ¢usukn 10 — 11 kmaccoB
HWroro mo pazmery 15
PesepBHOE Bpemst 10 bubanoreka ITOK https://m.edsoo.ru/39859ef1
Oo0niee KOJIMIECTBO YacoB I10 MPOrpaMMe 170 4 16

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O MIPOLHECCA
OBSA3BATEJBHBIE YUEBHBIE MATEPUAJIBI VIS1 YYEHUKA
» ®usuka, 10 kmace/ I'pauér A.B., [Toroxes B.A., Canerkuit A.M., Bokos I1.1O., O0mecTBO ¢ OrpaHUYeHHON OTBET-
ctBeHHOCTEI0 U3 narensckmii ieHTp «BEHTAHA-TPA®»; Akunoneproe obmiectBo «M3mnarenbetBo «IIpocBemenues
» ®dusuka, 11 xiacc/ I'paués A.B., TToroxes B.A., Caneuxuit A.M., bokos I1.10., O06miecTBO ¢ OrpaHMYEHHON OTBET-
ctBeHHOCThIO M3aarensckuii ieHTp «BEHTAHA-T'PA®y; AknmonepHoe o6mectBo «M3natenbetBo «IIpocBemerHuney
METOJUYECKHUE MATEPHUAJIBI 1JISA YYUTEJISA
1. ®m3uka: 10 kmacc: 6a30BBI YPOBEHb M yIITyOJCHHBIH YPOBEHH: yUeOHHUK AJIS yHalmxcsi 00meobpa3oBaTenbHBIX Opra-
Huzanuii / A.B. I'paués, B.A. Tloroxes, A.M. Canenkuii u n1p. — M.: Benrana-I'pad.

2. ®msuka: 11 kmacc: 6a30BBIN YPOBEHb M yTITyOJICHHBIH YPOBEHHU: YIEOHHK [T ydaImuxcsa o0meo0pa3oBaTeIbHBIX Opra-
nuzanmii / A.B. I'paués, B.A. Iloroxes, A.M. Canenkuii 1 1p. — M.: Benrana-I'pad.

3. BHeypouHast eTeJIbHOCTb IIKOJIBbHUKOB. MeTOANYeCKHi KOHCTPYKTOp: ocodue st yuureis / J1.B. I'puropses, I1.B.

Crenanos. — M.: Ilpocsenienue

4. A.T1. PeivkeBuu, COopHuK 3anau o ¢usuke. 10-11 xace - M.: Ipoda
HUPPOBBIE OBPA3BOBATEJIBHBIE PECYPCBI U PECYPCBbI CETU UHTEPHET

1. DHnuknoneauun, oubiuoreku, CMU, By3bl, Hay4HBIE OpraHU3anny, KoHpepenuu 1 ap. http: www.ivanovo.ac.ru/phys
2. 15 06ydJaronux mporpaMm Mo pa3IudHbIM pasaenam ¢usuku http: www.history.ru/freeph.htm

3. BuptyanbHsle 1abopatopHble paboThl. BupTyansHbie feMoHCTpaliu s3kcriepumenTos. http: phdep.ifmo.ru

4. TpexMepHBIC aHUMAIMH W BU3YaIH3anust TI0 (GHU3MKE, COMPOBOXKIAIOTCS TEOPETUIECKUME 00BsICHEHIIMHE. http:

physics.

Pabouas mporpamma paspaborana B cootBeTcTBHH ¢ 11.18.2.2. ®I'OC HOO (yTB. npukazom MuHuctepcTsa 00-
pazoBanus U Hayku P® ot 17.05.2012 r. Ne413, uszm. u pomn. ot 29.12.2014 r., 31.12.2015 r., 29.06.2017 r., 24.09.2020 r.,
11.12.2020 r., 12.08.2022 r., 27.12.2023 r.) 1 nucbMoM MununcrepctBa npocseiernss PO u denepanbpHoii ciyk0bl 110
Haa30py B chepe obpazoanus 1 Hayku oT 18.12.2020 r. NeNeCK-578/08, 01-350/13-01 «O cHMXEHUH TOKYMEHTaLUOH-

HOW Harpy3Ku yuuTenemn».




